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INTRODUCTION. 



ROBEHi CuAMBBRS publisJial liis " Vestiges of tlie Natural 
History of Oreatiou" in the year 1844. He did not pat his 
name to the book, beoanse, as he said afterwards in a volume 
of " Explanations," published in 1846, his "design was not only 
to be peraonaily removed from all praise or censure whioh it 
might evoke, but to write no more on the anbjeot." Except 
the volume of "Bsplanations: a Sequel to 'Vestiges of the 
>'atural History of Creation,' by the Author of that Work," 
his subsequent writing upon Science was conBued to a boot 
on "Ancient Sea Margins," published in 1848, to which he 
signed his name. 

Eobert Chambers was a man with keen, powers of intellectual 
inquiry, and a strong interest in scientific speculation. This 
had caused his election in 1840 to the Fellowship of the Eoyal 
Society of Edinburgh, upon the nomination of Sir Charles Bell. 
He took a particular interest in Geology, and made many 
excnrsions by shores of rivers and lakes, and by sea-coasts, in 
search of evidence of changes made on the earth's surface by 
lapse of time. He went in 1848 to Switzerland, and in 1849 
to Norway, to study glacial action. But Eobert Chambers had 
yet stronger interest in the development of man. This drew 
him to a study of literature as the voice of life, and caused him 
to pay special attention to the records of earlier forms of civiliaa. 
tion. Such widospreadijig activity of mind Robert Chambers had 
in common with his brother William, though William was more 
essentially the man of business, and Eobert more essentially 
the author. It caused the two brothers to develop their business 
relations with literature, from a boardful of second-hand books 
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6 INTRODUCTION. 

by the ivayside to the creation of a great fn'jn. gatheihig a baml 
of writers to its aid in producing, printing, and distributing 
jonriials and books by millions througli the world, all of them 
wholesome and instractive, all aidiuu in the development of 
men by healthy training o£ their minds. 

"When a man does only one thing, however stapid he may be, 
if he keep on doing it, there are many ready to accept him as a 
master in his art. If he have a wide iuterest in all that touches 
hint as man ; if he fix his mind with a keen intellectual activity 
on whatever is most worth attention in the world about him ; 
if he be as ready to study the great poet of his country and 
write a Life of Burns, as to inquire into the life of Sature and 
explore aea margins ; if it be at the same time known that he 
is shrewd and energetic as a man of business, and head of a 
great commercial firm ; if he be gifted also with, skili as a 
writer, which he is proud to use in bringing knowledge of all 
kinds within reach of the half-taught — what is the world to 
make of him, the world that wants for every man a neat la,bel 
devised in about ten words of a simple sentenee whicii shall 
represent what is to he said of him by those who wish to appear 
well informed ? 

There are few things in the world, if any — certainly there is 
not a man or woman in the world — whose nature can be told 
or character described in a few sentences. To understand a 
man fully, we must know all that he did and why each thing 
was done, all that he wrote and why each piece was written ; 
how the snvroundings of his life affected tone and character of 
thought or action ; what, in each instance, determined action, 
and at every stage of life what was his age; for the wisdom of a 
man of thirty-fiTe may be the folly of a man of seventy. And 
when all is known that we can know of another human worker 
— at most half the truth miied with a little error — the result is 
a body of impressions that wd label can express. We may talk 
of Eobert Chambers's capacity in any way we please ; call him 
a Popular Writer who might have been a faraona Geologist, if 
he had not been a Publisher or a Man of Letters ; say he might 
have been a famous Man of Letters, if he had not been a 
Pabhsher or a Man of Science, and if his desire for the world's 
welfare had not led him to address the million instead of the 
select critical few. It really does not matter what we say of 
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INTRODUCTION. 7 

him, or of any writer, if we have not. actually read his books ; 
and if we have read them, it still does not matter what we say, 
if the opinion he one borrowed from without. A man has no 
opitiioiia bnt those which are uaturally formed within him and 
Lia very own. 

All maimer of opinion from without interfered in 1844, espe- 
ciaily in Scotland, with the fair reading o£ a book like this of 
" Veatiges of the Natural History of Creation." It waa met by 
a storm of prejndice that has now rolled away. It was a book 
written by a religious, eameat man who had aeen and felt the 
harmony of Order Jn the worts of God. He waa driven to 
explain to those who miaunderstood him, " The book is not 
primarily designed, as many have intimated in their criticisms, 
and as the Title might be thought partly to imply, to eatabliah 
a new theory respecting the origin of animated natnre ; nor are 
the chief arguments directed to that point. The object is one 
to which the idea of an organic creation in the manner of 
natural law is only subordinate aaid minis trative, as likewise 
are the nebular hypothesis and the doctrine of a tiited natural 
order in mind and morals. This purpose is to show that the 
whole revelation of the works of God, presented to onr senses 
and reason, is a system based on what we are compelled, for 
want of a better term, to call L.iw ; by which, however, is not 
meant a aystem independent or exolusivo of Deity, but one 
which only proposes a certain mode ot His working." To this 
fact, he said, science had long. pointed, though it had hardly 
anywhere been broadly and fully contemplated. 

Robert Chambers was bom in July 1802 ; Charles Darwin, in 
Febrnary 1S09. " Vestiges of the NaturalHistory of Creation" 
appeared in 1844; " The Origin of Species "in 1S59. Darwin 
prefaced his book with a long liat of the pointings of soienci: to 
the generalisation on which he insisted. Bnt Charles Darwin's 
generalisation, worked out by a mind fully trained to science, 
and with rare and special power, was lot a long time subject to 
as grave misunderstanding as the argument of the '' Vestiges." 
Yet, whether theories o£ development be tight or wrong, certain 
it is that those who accept them do not toach one vital point of 
Christian faith. They can only add strength to our sense of 
the infinite Wisdom of the Creator. Do we deny onr Maker 
because each one of us is developed from the gorm to the infant. 
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8 INTkOD UCTION. 

and again irom the weak infant and its germs of undeveloped 
faculties and powers, to tlie sti'cngtli and wisdom of the man, 
who yet looks forward to the passage into higher life to come P 
Do we not rather wonder and adore ? And if the great universe 
without 113 was so framed that — to take an extreme view — 
all we see has, like man, been developed also from one germ, in 
subliment order by fised processes which we call Laws, have 
■we not stiU more reason to wonder and adore? God works m 
a mysterious way His wonders to perform, and we cannot by 
wisdom search Him out. Our knowledge has its hoonds ; hut 
we do know that there can he no law without a lawgiver. "We 
may speculate idly, and opinion may go far astray. No one 
man's ways, whatever light beat on them, are fully comprehended 
by his fellow-men ; and when we seek to trace the ways of God 
in shaping the wide Earth He gives ns to till and inhabit, our 
pov.'ers of comprehension, great as they may seem to ua, cannot 
reach far. But the earth was given, us to till not only with the 
plough and spade. All knowledge and wisdom of man is 
quarried out of the surrounding world, when we apply the 
minds God gave us to the traces of His Wisdom with which we 
are surrounded. The Laws of E"atnre that we seek to find are 
parts of the Divine Wisdom, which can be variously applied to 
our w(dl-being when they have been discovered and made part of 
human knowledge. Bridge, mine, or tower, steam-engine or tele- 
scope, every work of applied science has this source. There is a 
revelation also in Kature, as Richard Hooker, on behalf of th^ 
Church, wisely told those who decried the use of Keason. The 
great harmonies of Nature yield us knowledge fruitful towards 
the development of man. Hot to inquire is not to obey the will 
of the Creator, is to refuse submission to the hand of God, who 
also in this way shapes us to His image. 

H. M, 
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vestiges 

Natural History of Creation. 



THE BODIES OE SPACE. 

TilKir, ARIiASGEilENTS ASD FOUMATIOX. 

It is familiiir knowledge that the eai'th which ive inhabit 
is a globe of somewhat less than 8000 miles in diameter, 
being one of a seriesof eleven whichrevolve at different dis- 
tances around the suu, and sonje of which have satellites 
in like manner revolving around them. The sun, planets, 
and the satellites, with the less intelligible orbs termed 
comets, are comprehensively called the solar system, and 
if we take as the uttermost bounds of this system the 
. orbit of Uranus (though the comets actually have a widei' 
range), we shall find that it occupies a portion of spare 
not less than three thousand six hundred millions of mile» 
in diameter. The mind faila to form an exact notion of 
a portion of space so immense ; but some faint idea of it 
may be obtained from the fact, that, if the swiftest race- 
horse ever known had begun to travei'se it, at full speed, 
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12 VESTIGES OF THE 

at the time of the birth of Moses, he would only as yet 
hiive accomplislied half Lis journey. 

It ha« long been concluded amongst astronomei's, that 
the stai'S, thougli they only appear to out eyes a& briUiiint 
points, ai-e all to be considered as suns, i-epresenting so 
many solar systems, each bearing a general resemblance 
to our own. The stars have a brilliancy and apparent 
magnitude which we may safely presume to be in pi'O- 
portion to their actual size and the distance at which 
they are placed from us. Attempts have been made to 
ascertain the distance of some of the stai's by calculations 
founded on pai'allax, it being previously understood that 
if a parallax of so much as one second, or the 3600th of 
a degree, could be ascertained in any one inst-ance, the 
distance might be assumed in that instance as not less 
than 19,200,000 mDlions of miles! In the case of the 
most bnlliant star, Sirius, even this minute parallax 
could not he found; from which, of course, it was to be 
inferred that the distance of that star is something be- 
yond the vast distance which has been stated. In some 
others, on which the experiment has been tried, no 
sensible parallax could be detected ; from which the same 
inference was to be made in their case. But a sensible 
parallax of about one second has been ascertained in the 
case of the double star, a a, of the constellation of the 
Centaur,* and one of the third of that amount for the 
double star, 61 Cygni; which gave reason to presume 
that the distance of the former might be about nineteen 
millions of millions of miles, and the latter of much 
greater amount. If we suppose that similar intei-\-als 
esist between all the stars, we shall readily see that the 
apace occupied by even the comparatively small number 

* By Mr. Henilerson, Professiir of Aslronomj lu tlio Edinliurgli 
Uftiveisity, mill Lieutellllll^ Me:idonE. 
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visible to tbe naked eye must be vast beyond all powers 
of coueeption. 

The number visible to tlie eye is about three thousand. ; 
but whea a telescope of small power is directed to the 
heavens, a great number more come into view, and the 
number in ever increased in pi-opoition to the increased 
power of the instrument. In one place, where they are 
nioi-e thickly sown than elsewhere, Sir William Hei-schel 
reckoned that fifty thousand passed over a field of view 
two degrees in breadth in a single hour. It was first 
surmised by the ancient phUosopher, Democritus, that the 
faintly white zone which spans the sky under the name 
of the Milky Way, might be only a dense collection of 
stars too remot« to be distinguished. This conjectui'e 
has been verified by the instruments of modem astrO' 
nomers, and some speculations of a most remarkable kind 
have been formed in connection with it. By the joint 
labours of the two Herschels, the sky has been "gauged" 
in all directions by the telescope, so as to ascertain the 
conditions of difierent parts with respect to the frequency 
of the stars. The result has been a conviction that, as 
the planets are parts of solar systems, so ai* solar sys- 
tems parts of what may be called astral systems — that is, 
systems composed of a multitude of stars, bearing a cer- 
tain relation to each othei'. The astral system to which 
we belong, is conceived to be of an oblong, flattish form, 
with a space wholly or comparatively vacant in the 
centre, while the extremity in one direction parts into 
two. The stars are most thickly sown in the outer parts 
of this vast ring, and these constitute the Milky Way. 
Our sun is believed to be placed in the southern portion 
of the ring, near its inner edge, so thai we are presented 
with many more stars, and see the Milky Way much 
more clearly, in tfcat diiectitn, than towards the north, 
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14 VESTIGES OF THE 

in wliicli line oui f\e 1 is to tiivei'se tlie vacant ceatral 
Mpiwe, Noi- is tlii5 ill Sii William Hei-scliel, so early 
as 1783, detected 1 motion, in our solar sj-stein with 
respect to the atai lud announced that it wus tending 
towai-ds the star X in the constellation Hercules. Tliis 
has been generally ■tended b\ leceut and moi'e exact eal- 
cnlations,* which fax on a point in Hercules, near the 
MtiH- 143 of the i7tiihfur accoriing to Piozzi's catalogue, 
its tha,t towards which our sun is proceeding. It is, 
therefore, receding from the inner edge of the ring. 
Motions of this kind, through such vast regions of spai;s, 
must be long in producing any cliange sensible to the in- 
habitants of oui' planet, and it is not easy to grasp their 
general character ; but grounds have nevertheless been 
found for supposing that not only our sun, but the other 
suns of the system, pursue a wavy course round the ling 
j'rmn toest to easl, crimsing and recrossing the middle of 
the annular circle. " Some stars will depart more, others 
less, from either side of the circumference of oqailibiium, 
according to tlio places in which they ai-e situated, and 
according to the direction and the velocity with which 
they are put in motion. Our sun is probably one of 
those which depart furthest from it, and descend furthest 
into the empty space within the ring."t Accortling to 
this view, a time may come when we shall be much more 
in the thick of the stars of our astral system than we ai'e 
now, and have of course much more bi'illiant nocturaal 
skies ; but it may be countless ages before the oyes which 
are to see this added resplendence shall exist. 

The evidence of the existence of other astral sy.-iteuis 

* llttile by M. Argekndcr, late director of (lie 01 ervatorj- at Abo. 

t Professor Mossotti, on the OouBtituHon of tho SiJerfia! System, 
of wlikh the Sun forms a pftvt : Londo •, Ediiilurijl', ifi'J DuUia 
FhlhmjiUka^. Maga^inf, February 1S43. . 
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NATURAL HISTORY OF CREATION. 15 

befiides our own ir mncli moi* decided than iniglit be ex- 
pected, when we consider that the neavest of them must 
needs be phiced at a mighty interval beyond our own. 
The elder Herschel, directing his wonderful tube towai'ds 
the sides of owr wystem, where stai'S nre plunted moat 
rarely, and i-nising tlie powers of the instrument to the 
required pitch, was enabled with awe-struck mind to &ee 
suspended in the vast empyrean astral systems, or, ns he 
called them, firmaments, i*esemb]ing our own. Like light 
cloudlets to a certain power of the telescope, they resolved 
themselves, under a greater power, into stars, though 
these generally seemed no larger than the finest particles 
of diamond dust. The general forms of these systems are 
various ; hnt one at lea.st has been detected m bearing a 
striking resemblance to the supposed form of our own. 
The distances are also vaiious, as proved by the different 
degrees of telescopic power necessary to hiing them into 
MOW The fiithest obwrved by the istiouomei were 
cstimited hy him ts thirtj fiie thousand time^ mom 
lemote than Siim^, supposjwg its dihtxiite to be ibout 
twenty millions of millions ot mile- It would thus 
appear, that not onli docb giavitation keep oui eaith in 
Its place m the solar system, and the solar system m its 
place in our asti-al system, but it also may be presumed 
to have the mightier duty of preserving a local arrange- 
ment between that asti-al system and an immensity of 
others, through which the imagination is left to wander 
on and on without limit or stay, save that which is given 
hy its inability to grasp the unbounded. 

'['he two Herschels have in succession made some other 
remarloible observations on the regions of space. They 
have found ivithin the limits of our nstml sj-stem, and 
generally in its outer fields, a great number of objects 
which, from their foggj- appearance, are called nehnke ; 
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some of Viist extent and irregular figui'e, as that in the 
eword of Orion, which is visible to the naked eye; others 
of shfipe more defined others, agiin in which small 
bright nuclei appeiu heio ind there over the nuiface 
Between this kit fotm and anothei clahs of objfct^i, 
which appear as clustei's of nuclei with nebulous mattei 
around each nucleus, there is but a step m whit appears 
a chain of related things Then, again, our wtnl space 
shows what are called nebulous stait, — namely lummoui 
spherical objects, bright in the centie and dull towards 
the estremitie'- These nppeai to be only an advanced 
condition of the class of objects above described. Finally, 
nebulous stars exist in every stage of concentration, down 
to that state in which we see only a common star with a 
slight hur around it. It may be presumed that all these 
are but stages in a progress, just as if, seeing a child, a 
boy, a youth, a middle-aged, and an old man together, we 
might presume that the whole were only variations of one 
being. Are we to suppose that we have got a glimpse of 
the process through which a sun goes between its original 
condition, as a mass of diffused nebulous matter, and its 
full-formed state as a compact body ? We shall see how 
far such an idea is supported by other things knomi 
with regard to the occupants of space, and the laws of 
matter. 

A superficial view of the astronomy of the solar system 
gives us only the idea of a vast luminous body (the sun) 
in the centre, and a few smaller, though vaiious sized 
bodies, revolving at different distances around it ; some 
of these, again, having smaller planets (saf^llites) re- 
volving around them. There are, however, some general 
features of the solar system which, when a profounder 
attention makes us acquainted with them, strike the 
mind very forcibly. 
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NATURAL HISTORY OF CREATION. 

It is, I tl f t 1 1 m k bl t 

all move ly li p 

centi'eofth bml H" t t tl 

tliat the t t th n t xi 

planets ai u d th ul tl t lit* 

primaries 1 th m t t II tl 

one direct — m Ij from 1 1 t 
matters been 1 ft to J t th I 
iiniformit hh finlwldh be 
pulable, n biy gr fc L plac 
foiu- milli n f m U t It 1 

impreBsed n tl t tl f m ty f t! m t n 

well as tl 1 dj tm 1 1 pi m t h 

been a co seq f <n se t ^ tl j,h t tl 

whole system. 

Some of the other relations of the bodies ore not less 
remarkable. The primary planets show a progressive 
increase of bulk and diminution of density, from the 
one nearest to the sun to that which is most distant. 
With respect to density alone, we find, taking water as a 
measure and counting it as one, that Saturn is ^|, or less 
than half; Jupiter, i-^-^; Mars, 3^; Earth, 4J; Venus, 
5ji ; Mercury, 9^*5 i or about ihe weight of lead. Then 
the distances are curiously relative. It has been found 
that if we place the following line of numbers— 

o 3 6 13 =4 4S 96 19^, 

and add four to each, we shall have a series denoting the 

* Tlic orbitual revolntions of the eatellitea of CJinnus bare not 03 
yet been cUitrlj ecanned. It lias been thought tbat their path is 
retrograJe compared with tiie rest. Perliaps this may be oivirg lo a 
iouleversement of the primary, for the ineiinalioti of its equator to tlie 
ecliftic is itJmitlrrcI to be unnsuallj liigh; but the subject i£ alto- 
gtther 30 obscure, llint nolbing can be founded on it. 



dbv Google 



l8 VESTIGES OF THE 

respective distances of the pliiiiets from tlie snn. It will 
stivntl tlms — 

4 7 lo i6 ;8 5.^ 100 196 

Merc. Venus. Earth. Slar.?. Juiiiter. Saluto. Uranus, 

It will be oWi-ved tliat the first iwv of figures goes on 
from the second on the left liand in a succession of du- 
plications, or multiplications by two. Surely there is 
here a most surpidsing proof of the unity which 1 am 
claiming for the solar system. It was remarked when 
this curious relation was first detected, that there was a 
want of a planet coiTesponding to 38 ; the difficulty was 
afterwards considered as in a groat measure overcome by 
the discovery of four small planets revolving at nearly 
one mean distance from the sun, between Mars and 
Jupiter. The distances bear an equally interesting 
mathematieal relation to the times of the revolutions 
round the sun. It has been found tluit, with respect to 
any two planets, the squares of the times of revolution 
are to each other in the same proportion as the cubes of 
their mean distances — a most surprising result, for the 
discovery of which the world was indebted to the illustri- 
ous Kepler. Sir John Herschel truly obser\'es — "When 
we contemplate the constituents of the planetaiy system 
fi-om the point of view which tills relation affords us, it 
is no longer mere analogy which stiikes us, no longer a 
genera! resemblance among them, as individuals mde- 
pendent of each other, and cii-ciilating about the sun, 
each according to its own peculiar nature, and connected 
with it bv iC-^ own pecidiar tie. The resemblance Ls now 
peiceived to be a true family likmegs ; they are bound 
up m one chain — mterwoven in one web of mutual 
lehtion and harmonious agreement, subjected to one 
per\ iding influence, which extends from the centre to 
tho faithest limiti. of tint great system, of which all of 
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them, the Eavth included, must hencefoi'th be regarded 
as members." * 

Connecting what has been observed oi the series of 
nebulous stars with this wonderful i-elationship seen to 
exist among the constituents of oar system, and fux'tlier 
taking advivntage of the light afforded by the ascertained 
laws of matter, modern asti'onomei-s have suggested the 
following hypothesis of the formation of that system. 

Of nebulous matter in its original state we know too 
little to enable us to suggest bow nuclei should be estab- 
lished in it. But supposing that, from a peculiarity in 
its constitution, nuclei are formed, we know very well 
how, by virtue of the law of gravitation, the process of 
an aggregation of the jieighbouring matt«r to those 
nuclei should proceed, until masses more or less solid 
should become detached from the rest. It is a well- 
known law in physics that, when fluid matter collects 
towards or meets in a centre, it establishes a rotatory 
motion. Kee minoi' results of this law in the whirlwind 
and the whirlpool — nay, on so bumble a scale as the 
water sinking through the aperture of a funnel. It tiius 
becomes certain that when we arrive at the stage of a 
nebulous stai-, webave a rotation on an axis commenced. 

Now, mechanical philosophy informs us that, the 
initant a mass begins to rotate, there is generated a 
tendency to fling off its outer poi-tions — in other words, 
the law of centi-ifugal force begins to operate. There 
are, then, two forces acting in opposition to each other, 
the one attracting to, the other throwing from, the 
centre. While these remain exactly counterpoised, the 
mas.s necessarily continues entire; but the least excess 
of the centrifugal over the attractive force would be 

* " Aslronomj" : LsrJner's " Cjclijireili;!." 
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attended wit.h the effect of separating tlie mass und its 
outer parta. These out«r parts would, then, be left as 
11 ring round the central body, whicli ring would cmi- 
tmue to revolve with the velocity possessed by the cen- 
tral mtiss at the moment of separation, but nob neces- 
[jarily participating in any changes afterwards undergone 
by that body. This is a process which might be repeated 
as soon as a new excess arose in the centrifugal over tlie 
attractive forces working in the parent mass. It might, 
indeed, continue to be repeated, uatil the mass attained 
the ultimate limits of the condensation which its con- 
stitution imposed upon it. From what cause might arise 
tlie periodical occurrence of an excess of the centrifugal 
foree? If we suppose the agglomeration of a nebulous 
mass to be a process attended by refrigeration or cooling, 
which many facts render Likely, we can easily under- 
stand why the outer parts, hardening under this process, 
might, by virtue of the greater solidity thence acquii-ed, 
begin to present some resistance to the attractive force. 
As the solidification proceeded, this resistance would 
become greater, though there would still be a tendency 
to adhere. Meanwhile, the condensation of the central 
mass would be going on, tending to produce a sepai-ation 
from what may now be termed the solidifying crust. 
During the contention between the attractions of these 
two bodies, or parts of one body, there would probably 
be a ring of attenuation between the mass and its crust. 
At length, when the central mass had reached a certain 
stage in its advance towards solidification, a separation 
would take place, and the crust would become a detached 
ling. It is clear, of course, that some law presiding 
over the refrigeration of heated gaseous bodies would 
determine the stages at which rings were thus formed 
and detached. We do not know any such law, but what 
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we have seen, assures lis it is one observing and reducible 
to mathematical formula'. 

If these rings consisted of matter nearly uniform 
throughout, they wodJ pi-obubly continue each in its 
original form ■ but thei-e ai-e many chance*; a,gainst their 
being umform in con-ititution The unavoidable effects 
of ii-regulmtv in their con'-titution would be to ciuse 
them to githei tonaids centres of supeiiii solidity b\ 
which the mnulrr foim would of coarae he destrojed 
The ring would m short bieik into se\enl masses the 
largest of whith would be ikely to ittn.ct the lesset 
into itaelf The whole mas would then necesa^iily 
settle into a spbericil form l\ virtue of the Uw ot 
gravitation; m short, would then become a planet re- 
volving round the sun. Its rotatory motion would, of 
course, continue, and satelhtes might then be thrown ott' 
in turn from its body in exactly the same way as the 
primary planets had been thrown off from the sun. The 
rule, if 1 can be allowed so to call it, receives a striking 
support from wliat appear to be its exceptiona. While 
there are many chances against the matter of the rings 
being sufficiently equable to remain in the annular form 
till they were consolidated, it might nevertlieless be 
otherwise iu some instances ; that is to say, the equable- 
ness might, in those instances, be sufficiently great. 
Such was probably tlie case with the two rings around 
the body of Saturn, which remain a living picture of the 
arrangement, if not the condition, in which all the 
planetary masses at one time stood. It m.iy also be 
admitted that, when a ring broke up, it was possible 
that the fragments might spherify sepaiTitely, Such 
seems to be the actual history of the ring between 
Jupiter and Mars, in whose place we now find four 
planets much beneath the smallest of the rest m size, 
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and moving nearly afc tlie same rlistance from the sun, 
though ill orbits so elliptical, iind of such diftereiit 
planes, that they keep apart. 

It has bf:en seen tluit thei-e aro mathemntica! propor- 
tions in the relative distances and revolutions of the 
pJanets of our system. It lias also been suggested that 
the periods in the condensation of the nebulous mass, at 
which rings were disengaged, must have depended on 
some particular crises in the condition of that mass, in 
connection (vitli the laws of centrifugal force and attra^:- 
tion. M. Corate, of Pan«, has made some approach to 
the verification of the hypothesis, by calculating what 
ought to have been the rotation of the solar mass at the 
successive times when ita surface extended to the vjuious 
planetary orbite. He ascertained that tluii rotation cor- 
reajMiided in every case with the aclual sidereal revolution 
of Uie planeta, and that the rotation of llie primary j^aneta 
in like manner corresponded wit}i Hie orbitual periods of 
Oie secondaries. The process by which he arrived at this 
conclusion is not to bo readily comprehended by the 
unlearned ; but men of science allow that it is a powerful 
support to the present hypothesis of the formation of 
the globes of space.'"* 

* M. Comto combiiiei! Hujgens'B tlieoreiug f„r tlis mea^nre of 
cenlril'iigjil forcG with the hiw of graviiation, and llius formed o 
einiple rundamenlal equation betn'eF'n Ih'? duration nf the rotation o( 
vrliftt ho calls the producing ata', and the disfance of the etar pro- 
duced. The constants of this eqnation were the Tadins of the central 
6(ar, and the intensitj of gi';nity at ifB eurface, whith is a direct con- 
Bcqiience of its masa. It leads directly to tlie third law of Kepler, 
which thaa hecomes sn=ceptiUe of being conceived d priori in a 
cosmogoniciU pnint of view. M. Comic first applied it to the moon, 
and found, to liis great deliglit, thnt the periodic lime of that eatellite 
agrees within an hnnr or two with the diir;it;oii vhitli the revolution 
ofthe earth ouBiitfohTTB had at the lime when tlis lunar distimce 
formed the limit of the earth's atmosphere. He fuun 1 the coincidence 
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Tfaenebulai hjiotiiesi as it lias been ciIIpI obt'\in^ 
a remaiL\ble siippoit m what woiill at fiist seem to 
militate agamst it — ^tbe existence in our hrmoment of 
several thouiinds of sohr systems m which there are 
more than one sun T!ie->e iie c died doubio finfl tuple 
nmrs Some double stai-s upon which eaieful obs.er\fl 
tions liftve been made 11 e found t<t hare a regulai 
revolution iry motion round each other in elhp es This 
kind of solar sjstem his ilso been obsentd in what 
appeal* to be its ludimental stite for there aie examples 
of nebulous htai'S confciinmg' two ind thiee nuclei in near 
sssocifttion, At a certain point in the confluence of the 
matter of these nebulous stars, they would ill become 
involved in a common revolutionary motion, linked in 
estricably with each other, though it might be tt 
sufficient distances to allow of each distinct centie having 
afterwards its attendant planets. "We ha\e seen that 
the law which causes rotation in the single sol 11 masses, 
is exactly the same which produces the tamiliai phe 

less exact, l)ut still verj Etriking, in every other CBio In those of 
the planets iio obtained for the ilnvation of the coriespondmj; fcolar 
rotations a vitSue always a little less than tlieir actual penodio times 
'■■ It is remnikable," says he, " thai tliis diffetence, Ihoagh mcrenaing 
as tliB phinet is more distant, preeorTea tcvj nearly the same relation 
to ihe correeponding periodic lime, of ivhioli it comnioniy forms the 
forty-fifth part "—showing, we may suppose, that only some small 
elements of the questioo hail been overlooked by the cilcnl itor The 
defect changes to an escess in the dilTerent systems of the satellites, 
where it is proporlionaliy greater than in the planets, and nnqenal in 
(he different aystems. "From ihe whole of these tompanoons ' fcn\h 
lie, " 1 deduced the following general result : — Supposing the niathc- 
matioal limit of the solar atmosphere successively extended lo (lie 
regions where the different planets are now found, ihe duration of the 
sun'a rotation wao, at each ot these epochs, sensibly equal to tlmt 
of the acUial si^lci'eal revolution of the corresponding planet; and 
llie same ii trtia for each planelary atmosphere in relalion to the 
different satellites. "—Cowrs He Philimiihif Positif. 
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'\ SHiail whirlixKil or ilimple in tlie surfaoo 
uf a streiUii. Such dimples m-e not always single. X"pon 
the fiice oi a river where there are vaiiotis coiit«nclmg 
currents, it may often be observed that two or more 
dimples are formed near each other with more or le^s 
regularity. These fantastic eddies, which the musing 
poet will sometimes wat«h abstractedly for an hour, Uttlu 
thinking of the law which produces and connects tliem, 
are an illustration of the wonders of binary and ternary 
fiular systems. 

The nebulai' hypothesis is, indeed, supported by so 
many aw*itamed features of the celestial sceneij and o 
many calculations of exact science that it miy be con 
Bideied is \eiguig upon the region of oui a^ceitaanel 
truths Some further support I trist to bimg to it 
but m the meantime assuming its truth let ns see what 
idea it gives of the constitution of nhit ne teim the 
universe of tie de\eIopmei t ot its \aiioi.'i part's n) f 
its original coi dition 

Ke\ertingto a foimer illu tntion— it we coill >. p 
pose a number of persons of \anous iges ptesented to 
the inspection of an inteiligeiit being newly introduced 
into the woild we cam ot doubt th\t he would aoon 
become coni need that men ha 1 once been boys tl at 
boys had once been infants iiid linally that ill had been 
brought into thewoild inexactly the somecueumstinces. 
Precisely thu") seeing m our astial ^stem man^ thou 
sands of worl Is in ail sttgea of foimition fiom the most 
rudimental to that immediately piecedin^ the present 
condition of those we deem perfect it is unavoidable to 
conclude that all the perfect ha^e gone through the 
various stages which we see in the rudimei tai Th 
leads us at once to the conc!u&ion that the while of oui 
fiimament ivos it one time a difiu e 1 mass i,f nel ulous 
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matter, extending through the space which it still 
occupies. So also, of course, muab liave been the other 
iistral syst«ms. Indeed, we must presume the whole to 
buve been originally in one connected mass, the astnil 
systems being only the lirsi division into parts, and solai' 
systems the second. 

The first idea which all this impresses upon us is, tliat 
the formation of bodies in space is stiU and at present in 
progress. We live at a time when many have been 
formed, and many are still forming. Our own solar 
system is to be regarded as completed, supposing its per- 
fection to consist in the formation of a serie,? of planets, 
for there are mathematical reasons for concluding that 
Mei-cury is the nearest planet to the sun, wliich can, ac- 
cording to the laws of the system, exist. E«t there are 
other solar systems wjtliin our astral system, which ai-e 
as yet in a less advanced state, and even some quantities 
of nebulous matter which liave scarcely begun to advance 
towards the stellar form. On the other hand, thei-e are 
vast numbers of stars which have all the appearance of 
being fully formed systems, if we are to judge from the 
complete and definite appearance which they present to 
our vision through the telescope. We have no means of 
judging of the seniority of systems ; but it ia reasonable 
to suppose that, among the many, some are older than 
ours. There is, indeed, one piece of evidence for the pro- 
bability of the comparative youth of our system, alto- 
gether apart from human traditions and the geognostic 
appearances of the surface of our planet. This consists 
in a thin nebulous matter, which is difiiiaed around the 
sun to nearly the orbit of Mercm-y, of a very oblately 
spheroidal shape. This matter, which sometimes appears 
to our naked eyes, at sunset, in the form of a cone pi-o- 
jecting upwards in the line of the sun's path, and which 
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bears the nime of the Zodiacal Light, ha-s been thought 
a residuum oi la^t lemrmit of the coucentrivting nutter 
of o«i system and thus ma\ be supposed to indicate the 
comparative recentneis of the principal events of our 
coamoKonj Supposing the 'surmiso and inference to be 
correct, and they may be held as so fai' suppoi-ted by 
more familiar evidence, we might with tlie moi-e conli- 
dence speak of our system as not amongst the elder born 
of Heaven, but one whose vaiious phenomena, physical 
and moral, as yet lay undeveloped, while myriads of 
others wei'e fully fashioned and in complete arrangement. 
Thus, in the sublime chronology to which we are direct- 
ing our inquii-ies, we first find oui-selves caUed upon 
to consider the globe which we inhabit as a child of the 
sun, elder tlian Venus and lier younger brother Mercury, 
but posterior in date of birth to Mars, Jupiter, Saturn, 
and TJi'aiius ; nest to regard oui- whole system as 
probably of recent formation in compaiison with many 
of the stars of our fii-mament. "We must, however, be 
on our guard against supposing the eaith as a recent 
globe in. our ordinary conceptions of time. From evi- 
dence afterwards to be adduced, it will be seen that it 
cannot be presumed to be less than many hundreds of 
centuries old. How much older Uranus laay be no one 
can tell, far less how mucli more aged may be many of 
the stars of our firmament, or the stars of other firma- 
ments than ours. 

Another and more importtuit consideration arises from 
the hypothesis ; namely, as to the means by which the 
grand process is conducted. The nebulous matter collects 
ai-ound nuclei by virtue of the law of attraction. The 
agglomeration brings into operation another physical 
law, by force of which the separate masses of matter are 
either made to rotate singly, or, in addition to th,it single 
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motion, are set into a coupled revolution in ellip'ieiJ. 
llTaxt, ceiitiifiigal foi-ce comes into play, flinging off por- 
tions of the rotating masses, which become spheres by 
virtue of the same la,w of attraction, and are held in orbitj* 
of revolution round the central body by means of a com- 
position between the centrifugal and gravitating forces. 
All, we see, is done by certain laws of matter, so tliat it 
becomes a question of extreme interest, what are such 
lawsl All that can yet be said, in answer, is, that we see 
certain natural events proceeding in an invariable order 
under certain conditions, and thence infer the existence of 
some fundamental an-angement which, for the bringing 
about of these events, has a force and certainty of action 
similar to, but more precise and unerring than those 
arrangements which human society makes for its own. 
benefit, and calls Laws. It is remarkable of physical laws, 
that we see them operating on every kind of scale as to 
magnitude, with the same I'egulaiity and perseverance. 
The tear that falls from childhood's cheek is globular, 
through the efficacy of that same law of mutual attraction 
of particles which made the sun and planets round. The 
rapidity of Mei'cui7 is <juicker than that of Saturn, foi' 
the same reason that, when we wheel a ball round by a 
string and make the string ivind up round our tingers, 
the baD always flies quicker and quicker a-s the string is 
shortened. Two eddies in a sti-eam, as has been stated, 
fall into a mutual revolution at the distance of a couple 
of inches, through the same cause which makes a pair of 
suns link in mutual revolution at the distance of millions 
of miles. There is, we might say, a sublime simplicity 
in this indifference of the grand regulations to the vast- 
ness or minuteness of the field of their operation. Their 
being uniform, too, throughout space, as far as we can 
scan it, and their being so unfailing in their tendency to 
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operate, so that only the proper conditions nro presented, 
aflbrii matter for tlie gravest consideration. Nor should 
it escape careful notice that the regulations on which all 
the laws of matte p o ee I a e esfvLI bed o a g dl 
accurate mathen at 1 1 s P oport n of n mbe 
and geometric I dgi es t at tl e 1 ottom of the whole 
All these eonad at o 1 en the n d tl orou^hlj 
prepared for tl em te i to ou dea^ w th resp t 

to the oharacte of phj 1 la\( s e en tl o gh In 
go a single step t rtl er n the nvest gat on B t 
impossible foi in t«Il gent n d to top there W e 
advance from 1 w to the 'luse of law and ask What 
that? Whence have one ill these Ije^utif 1 cula 
tions ? Here sc e ce lea e u b t onl to co cl le 
from other grounds that the e is a First Ca. se o 1 h 
all others are e ondar a I m n t ■at ve a pnmit e 
almighty will, ot h ch the e 1 w a e me elj tl e n n 
dates. That gieit Being, who shall say where is his 
dwelling-place, or what his hi^itory ! Man pauses breath- 
less at the contemplation of i subject so much above his 
finite faculties, and only can wonder and adore ! 
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CONSTITUENT MATERIALS OF THE EARTH 

AXD OF THE OTHER BODIES OF SPACE. 

The nebular hypothesis a]mos6 necessarily supposes 
matter to have originally formed one mass. We have 
seen that the same physical laws preside orer the whole. 
Are we also to presume that the constitution of the 
whole was uniform 1 — that is to say, that the whole con- 
sisted of similar elements. It seems difficult to avoid 
coining to this conclusion, at least nnder the qualification 
that, possibly, vaa'ious bodies, under peculiar circum- 
stances attending their formation, may contain element* 
which are wanting, and lack some which are present, in 
others, oi' that some may entirely consist of elements in 
which others are entirely deficients 

What are elements? This is a term applied by the 
chemist to a certain limited number of substances (fifty- 
four or fifty-five are ascertained), which, in their com- 
binations, form all the matters of every kind present 
in and about our globe. They are called elements, or 
simple substances, because it has hitherto been found 
impossible to reduce them into others, wherefore they 
are presumed to be the primary bases of all matters. It 
has, indeed, been surmised that these so-called elements 
are only modifications of a primordial form of matter, 
brought about undei- certain conditions; but if this 
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should prove to bo the case, it would little affect the vicw 
wliich we .ii-e taking of cosmical aiTjingenieiits. Analogy 
would lead us to conclude that the combinations of the 
primordial matter, forming our so-called elements, are 
aw universal, or as liable to t:\k6 place eveiywhere, as are 
the laws of gravitation and centiifugal force. We must 
therefore presume that the gases, the metals, the earths, 
and other simple Riibstanoes (besides wltatever more of 
wliich we have no aequaintnnce) exist or are liable to 
come into existence under proper conditions, as well in 
the astral system, which is tliirty-five thousand times 
more distant than Sirius, as within the bounds of our 
own solar system or our own globe 

Mutter, whether it consist of about fifty five ingie- 
dients, or only one, is liable to mhmte \'iiietie3 of 
condition under different circumstinee or to speak 
more philosophically, under diffeient law As a familnr 
illustration, water, when subjected to i tempeiatuie 
under32Tahrenheit, becomes ice i-ai ethetenipeixtuie 
to 212°, and it becomes steam occupiing i v t deal 
more space than it formevly did The gase^ when 'iul 
jeoted to pressure, become liquids foi example ciibonic 
acid gas, when subjected to a weight equal to a column 
of water 1230 feet high, at a temperatui'e of ^ ° tike 
this form: the other gases require \aiiouB au ount ot 
pressure for this trausfoi-ftiation but all ap^e 1 to le 
liable to it when the pressure pioper in each case 
administered. Heat is a power giextlj coneeiiel 11 
regulating the volume and othei conditions of mattei 
A chemist con reckon with consi ki xble preei ion v ba 
additional amount of heat would be le j nred to rapoi e 
all tbe water of oui- globe ; how much more to disengig 
the oxygen which is diffused in neiily a propoitim of 
one-half thi'oughout its solids and finalh 1 ow mucl 
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more would be required to cause the wLole to become 
vaporiform, which we may coasitlei' aa equivuleiit to its 
being restored to ita origimil nebulous stjitc. He can 
calculate with equal certainty what would be the effect 
of a considerable diminution of the earth's temperature — 
what changes would take place in each of ita component 
dub.stancea, and how much the whole would ahrink in 
bulk. 

The earth and all its various substances have at 
present a certain volume in consequence of the tempeni- 
ture which actually exists. When, then, we find that 
its matter and that of the associate pliinpt*; was at one 
time diifused throughout the whole space now circum- 
sciibed by the orbit of Uranus, we cannot doubt, after 
what we know of the power of beat, that the nebulous 
form of matter was attended by the condition of a very 
high temperature. The nebulous matter of space, pre- 
viously to the formation of stellar and planetary bodies, 
must have been a universal Fire Mist, an ideii which we 
can scarcely comprehend, though the reasons for ai-iiving 
at it seem irresistible The formation of systems out of 
this matter implies a change of tome kind with regard 
to the condition of the heat Had this power continued 
to act with its full ongmil lepulsive energy, the process 
of agglomeration Iiy attriction could not have gone on. 
We do not know enough cf thi. laws of heat to enable 
us to surmise how the necehoaij change in this respect 
was brought about, but we can trace some of the steps 
and consequences of the prices Uranus would be 
formed at the time when the heat of our system's matter 
was at the greatest, Satui'u at the next, aad ko on. Now 
this tallies perfectly with the exceeding dJffuseness 
of the matter of those elder planets, Saturn being not 
more dense or heavy than the sulistnnce cnrk. Ifc 
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may be that a sufticiency of he:it still remains in those 
planets to make up for their distance from the sun, and 
the consequent amallnesa of the heat which they derive 
from his rays. And it may equally be, since Mercuiy is 
twice the density of the earth, that its matter exists 
under a degree of cold for which that planet's large 
enjoyment of the sun's rays is no more than a compensa- 
tion. Thus there may be upon the whole a nearly equal 
experience of heat amongst all these children of the sun. 
Where, meanwhile, is the heat once diffused thi'ough the 
system over and above what remains in the planetsl 
May we not rationally presume it to have gone to con- 
stitute that luminous envelope of the sun, in which his 
warmth-giving power is now held to reside J It conld 
not be destroyed— it cannot be supposed to have gone off 
into space — it must have simply been reserved to con- 
stitute, at the last, a means of sustaining the many 
operations of which the planets were destined to be the 
theatre. 

The tendency of the whole of the preceding considera- 
tions is to bring the conviction that our globe is a 
specimen of all the similarly placed bodies of space, as 
lespects its constituent matter and the physical and 
chemical laws governing it, with only this qualification, 
that there ai-e poasiUy shades of variation witli respect 
to the component materials, and undoiihtidiy with respect 
to the conditions under which the laws operate, and 
consequently the effects which they produce. Thus, 
there may be substances here which are not in some 
other bodies, and substances here soHd may be elsewhere 
liquid or vaporiform. We are the more entitled to draw 
such concluaons, seeing that there is nothing at all 
singular or special in the astronomical situation of the 
earth. It takes it« place third in a series of planets, 
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which series is only one of numberless other systems 
forming one group. It is strikingly — if I may use such 
an expression — a member of a democracy. Hence, we 
cannot suppose that tbei'e is any peculiarity about it 
which does not probably attach to multitudes of other 
bodies — in fact, to all that are analogous to it iu reiipeet 
of cosmical arrangements. 

It therefore becomes a point of great interest — wliat 
are the materials of this specimen ) What is the con- 
stitutional character of this object, which may be said to 
be a sample, presented to our immediate observation, of 
those crowds of worlds which seem to us as the particles 
of the desert sand-cloud in number, and to whose diffu- 
sion there are no conceivable local limits i 

The BoHds, liquids, and aeriform fluids of our globe are 
all, as has been stated, reducible into fifty-five substances 
hitherto called elementai-y. Six are gases; oxygen, hydix)- 
gen, and nitrogen being the chief. Forty-two are metals, 
of which eleven are remarkable as composing, in com- 
bination with oxygen, certain earths, as magnesia, lime, 
alumina. The remainder, including carbon, silicon, 
sulphur, have not any general appellation. 

The gas oxygen is considered as by far the most 
abundant substance in our globe. It constitutes a fifth 
part of our atmosphere, eight-ninths of the weight of 
wat«r, and a large proportion of every kind of rock in 
the crust of the earth. Hydrogen, which forms the 
remaining part of water, and enters into some mineral 
substances, is perhaps next. !Nitrogen, of which the 
atmosphere is four-fifths composed, must be considered 
as an abundant substance, The metal eilicium, whicli 
unites with oxygen in nearly equal parts to form silica, 
the basis of nearly a half of the rocks in the earth's crust, 
is, of course, an important ingredient. Aluminium, the 
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metallic bwtis of alumina, a large m:iteriii,l in mnny rockw, 
is another abundant elementary substance. So, also, is 
carbon a small ingredient in the atmosphere, bnt the 
chief constituent of animal and vegetable substances, 
and of all fossils which ever were in the latter condition, 
amongst which coal takes a conspicuous place. The 
famUiarly known metals, as iron, tin, lead, silver, gold, 
are elements of comparatively small magnitude in that 
exterior part of the earth's body which we are able to 
investigate. 

It is remarkable of the simple substances that they 
are generally in some compound form. Tims, oxygen 
and nitrogen, though in union they form the aerial 
envelope of the globe, are never found separate in nature. 
Carbon is pure only in the diamond. And the metallic 
bases of the earths, though the chemist can disengage 
them, may well bo supposed unlikely to remain long 
uncombined, seeing that contact with moisture makes 
them burn. Combination and re-combination are prin- 
ciples largely pervading nature. There are few rocks, 
for example, that are not composed of at ieast two 
varieties of matter, each of which is again a compound 
of elementai-y substances. What is still more wonderful 
with respect to this principle of combination, all the 
elementary substances observe certain mathematical 
proportions in their unions. One volume of them unites 
with one, two, three, or more volumes of another, any 
extra quantity being sure to be left over, if such there 
should be. It is hence supposed that matter is com- 
posed of infinitely minute particles or atoms, each of 
which belonging to any one substance, can only (through 
the operation of some ns yet hidden law) associate witli 
a certain number of the atoms of any other. Tliere are 
also sti'anjte predilections amongst substances for each 
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other's company. One will remain combined in solution 
with another, till a third is sidded, when it will abandon 
the former and attach itself to the lattei'. A fourth 
being added, the tliird will perhaps leave the first and 
join the new comer. 

Such is an outline of the information which chemistry 
gives us regarding the constituent materials of our 
globe. How infinitely is the knowledge increased in 
interest, when we consider the probability of such being 
the materials of the whole of the bodies of space, and the 
laws under which these everywhere combine, subject 
only to local and accidental variations ! 

In considering the cosmogonic arrangements of our 
globe, our attention is called in a special degree to the 

In the nebular hypothesis, satellites are considered as 
masses thrown off from their primaries, exactly as the 
primaries had previously been from the sun. The orbit 
of any satellite is also to be regarded as marking the 
bounds of tho mass of the primary at the time when that 
satellite was thrown off; its speed likewise denotes the 
rapidity of the rotatory motion of the primary at that 
parficulai juncture For example, the outermost of the 
four bitelhtei, of Jupiter revolves raund his body at the 
djiitance of 1,180,582 miles, showing that the planet was 
once 3,675,501 miles in circumference, instead of being, 
as now, only 89,170 miles in diameter. This large mass 
took rather more than sisteen days six hours and a half 
(the present revolutionary period of the outermost satel- 
hte) to rotate on its axis. The innermost satellite must 
have heen formed when the planet was reduced to a cu'- 
cumferenoe of 309,075 miles, and rotated in about forty- 
two hours and a lialf. 

From similar inferences, we find that the mass of tlio 
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earth, at a certain point of time after it was thrown off 
from the sun, was no less than 482,000 miles in diameter, 
being sixty times what it has since shrunk to. At that 
time, the mass must have taken rather more than 
twenty-nine and a half days to rotate (being the revolu- 
tionary period of the moon), instead of as now, rather 
less than twenty-four hours. 

The time intervening betwen the formation of the 
moon and the earth's diminution to its present size, was 
probably one of those vast sums in which astronomy 
deals so largely, but which the mind altogether fails to 
grasp. 

The observations made upon the surface of the moon 
by telescopes tend strongly to support the hypothesis as 
to all the bodies of space being composed of similar 
matters, subject to certain variations. It does not 
appear that our satellite is provided with that gaseous 
envelope which, on earth, performs so many important 
functions, Neither is there any appearance of water 
upon the surface ; yet that surface is, like that of our 
globe, marked by inequalities and the appearance of 
volcanic operations. These inequalities and volcanic 
operations are upon a scale far greater than any 
which now esist upon the earth's surface. Although, 
from, the greater force of gravitation upon its exterior, 
the mountains, other circumstances being equal, might 
have been expected to be much smaller than ours, they 
are, in many instances, equal in height to nearly the 
highest of our Andes. They are generally of extreme 
steepness, and sharp of outline, a peculiarity which 
might be looked for in a planet deficient in water and 
atmosphere, seeing that these are the agents which wear 
down ruggedness on the surface of our earth. The 
volcanic operations are on a stupendous scale. They are 
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the cause of t!ie bright spots of the moon, while the 
want of them is what distinguishes the duller portions, 
usually but erroneously called seas. In some parts, 
bright volcanic matter, besides covering one large patch, 
radiates out in long streams, which appear studded with 
subordinate foci of the same kind of energy. Other 
objects of a most remarkable character are ring-moun- 
tains, mounts like those of the craters of earthly vol- 
canoes, surrounded immediately by vast and profound 
circular pits, hollowed under the general surface, these 
again being surrounded by a circular wall of mountain, 
rising far above the central one, and in the inside of 
which are terraces about the same height as the inner 
eminence. The well-known bright spat in the south-east 
quarter, called by astronomers Tycho, and which can be 
readily distinguished by the naked eye, is one of these 
ring-mountains. There is one of 200 miles in diameter, 
with a pit 22,000 feet deep ; that is, twice the height of 
jEtna. It is remarkable, that the maps given by 
Humboldt of a volcanic district in South America, 
and one illustrative of the formerly volcanic district of 
Auvergne, in France, present features strikingly Uke 
many parts of the moon's surface, as seen through a good 
glass. 

These characteristics of the moon forbid the idea that 
it can be at present a theatre of life like the earth, and 
almost seem to declare that it never can become so. 
But we must not rashly draw any such conclusions. 
The moon may be only in an earher stage of the pro- 
gress through which the earth has already gone. The 
elements which seem wanting may be only in combina- 
tions different from those which exist here, ajid may yet 
be developed as we here find them. Seas may yet fill 
the profound hollows of the surface ; an atmosphere may 
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spread over tho whole. Should these events take place, 
meteorological phenomena, and all the phenomena of 
organic life, will commence, and the moon, like the 
earth, will become a green and inhabited world. 

It is unavoidably held as a strong- proof in favour of 
any hypothesis, when all the relative phenomena are in 
harmony with it. This is eminently the case with the 
nebulous hypothesis, for here the associated facts cannot 
be explained on any other supposition. "We have seen 
reason to conclude that the primary condition of matter 
was that of a diffused mass, in which the component 
molecules were probably kept apart through the efficacy 
of heat; that portions of this agglomerated into suns, 
which threw off planets ; that these planets were at fii'St 
very much diffused, but gradually contracted by cooling 
to their present dimensions. Now, as to our own globe, 
there is a remarkable proof of its having been in a fluid 
state at the time when it was finally solidifying, in the 
fact of its being bulged at the equator, the very form 
which a soft revolving body takes, and must inevitably 
faks, under the influence of centrifugal foreo. This 
bulging makes the equatorial exceed the polar diajneter 
as 230 to 229, which has been demonstrated to be pre- 
cisely the departure from a correct sphere which might 
be predicted from a knowledge of the amount of the mass 
and the rate of rotation. There is an almost equally 
distinct memorial of the original high temperature of 
the materials, in the store of heat which still exists in 
the interior. The immediate surface of the eailh, be it 
observed, exhibits only the temperature which might be 
expected to be imparted to such materials, by the heat 
of the sun. There is a point, a very short way down, 
but varying in different climes, where all effect from the 
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sun's rays ceases. Then, however, commences 0. tem- 
perature from an entireiy different cause, one which 
evidently has its source in the interior of the earth, and 
which regularly increases as we descend to greater and 
greater depths, the rate of increment being about one 
degree Fahrenheit for every sixty feet ; and of this high 
temperature there are other evidences, in the phenomena 
of volcanoes and thermal springs, as well as in what is 
ascertained with regard to the density of the entire mass 
of the earth. This, it ■wiU be remembered, is four and a 
half times the weight of water ; but the actual weight pf 
the principal solid substances composing the outer ei-uat 
is as two and a half times the weight of water; and this, 
we know, if the globe were solid and cold, sliould 
increase vastly towards the centre, water acquiring the 
density of quicksilver at 362 miles below the surface, 
and other things in proportion, and these densities 
becoming much greater at greater depths; so that the 
entire mass of a cool globe should be of a gravity 
infinitely exceeding four and a half times the weight of 
water. The only alternative supposition is, that the 
central materials are greatly expanded or diffused by 
some means ; and by what means couid they be so 
expanded but by heati Indeed, the existence of this 
central heat, a residuum of tliat which kept all matter in 
a vaporiform chaos at first, is amongst the most solid 
discoveries of modem science,* and the support which it 
gives to Herschel's explanation of the foimation of 
worlds is highly important. We shall hereafter see 
what appear to be traces of an operation of this heat 

* Tlie reaearelics on Ihis subject were conilnotod cliicflj \y llie Into 
Baron Foiiiicr, pei-pctnal secretary to the Academy of Sciences of 
riiiis. Sechia TMorie AnaLytvps de la C/iakar. 1S22. 
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upon the surface of the eartli in very remote timet; ; an 
effect, lio«'ever, which has long passed entirely away. 
The central heat has, for ages, reached a fixed point, at 
which it will probably remain for ever, sis the non-con- 
ducting quality of tht cool Drust absolutely prevents it 
from suffering any dii linution. 
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THE EAKTH FOEMED. 

ERA OF THE PRIMARY ROCKS. 

Although the earth has not been actuaUy penetratfld to 
a greater depth than three thousand feet, the nature of 
its substance can, in many instances, be inferred for.the 
depth of many miles by other means of observation. 
We see a mountain composed of a particular substance, 
with strata, or beds of other rock, lying against its 
sloped sides; we, of course, infer that the substance of 
the mountain dips away under the strata which we see 
lying against it. Suppose that we walk away from the 
mountain across the turned up edges of the stratified 
rocks, and that for many miles we continue to pass over 
other sti-atifled rocks, all disposed in the same way, till 
by-and-hy we come to a place where we begin to cross 
the opposite edges of the same beds; after which we 
pass over these rocks all in reverse order till we come to 
another extensive mountain composed of similar material 
to the first, and shelving away under the strata in the 
same way, We should then infer that the stratified 
rocks occupied a basin formed by the I'ocks of these 
two mountains, and by calculating the thickness right 
through these strata, could say to what depth the rock 
of the mountain extended below. By such means, the 
kind of rock existing many miles below the surface can 
often be inferred with considerable confidence. 
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The intorioi' of the globe lias now been inspected in 
this way in many places, and a tolerably distinct notion 
of lis general arrangements lias consequently been 
arrived at. It appears that the basis rock of the earth, 
as it may he caDed, is of hard texture, and crystalline in 
its constitution. Of this roct, granite may be said to be 
the type, though it runs into many varieties. Over this, 
except in the comparatively few places where it projects 
above the general level in mountains, other rocks are 
disposed in sheets or strata, with the appearance of 
having been deposited originally from water. But these 
Inst rocks have nowhere been allowed to rest in their 
original arrangement. Uneasy movements from below 
have broken them up in great inclined masses, while in 
many cases there has been projected through the rents 
rocky matter more or less resembling the great inferior 
erystalUne mass. This rocky matter must have been in 
a state of fusion from heat at the time of its projection, 
for it is often found to have run into and filled up lateral 
chinks in these rents. There are even instances where 
it has been rent again, and a newer melted matter of the 
same character sent through the opening. Pinally, in 
tlie crust as thus arranged, there are, in many places, 
chinks contaning veins of metal. Thus, there is first 
a great inferior mass, composed of crystalline rook, and 
probably resting immediately on the fused and expanded 
matter of the interior ; nest, lay o t -at t | 
origin ; next, irregular masses of m Ite 1 nf k 

that have been sent up volcan .ally nd ont is Uy t 
various times amongst the aqi ock b kin \ 

these into masses, and tossing them ut f th u 1 

levels. This is an outline of the arran^jCments ot tho 
crust of the earth, as far as we can observe it. It is, at 
first sight, a most confused scene ; hut after some careful 
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ob&ei\ iti( n, ne icd.]il\ letect in it i le^uliiity and 
oidei fiom nhioh much uistiuction in the historj of oui 
globe IS to be denied 

The depo^tion of the iqueous rocks and the projec 
tion of the \olcinic li\e unquestionably taLen pWe 
since the settlement of tlie eirth tn its jiesent form 
They IIP indeed of an older of events whith we see 
going on un ler the igenc\ of more or less intelligible 
ciuses even dou-n to the present dij "W e ma^ thete 
fore consider them generilK is compaiativelj lecent 
transaHions Ab&ttai'tmg them from the investigations 
before us ive arnve at the idea of the evrth in ita first 
condition as a globe of its present size— namely is ■v 
miss extninallj it least consisting of the LrystiUine 
kind of rock with the wateib of the present seas and the 
piesent atmospheie aiounil it though these were pro- 
bably in consi ler-ibly different conditions both as to 
temperatme ind then constituent matenils from what 
the\ now an, "We aie thus to piesnme tl it that 
crystaliine texture of rotk which we see exemphfied m 
granite is the condition into which the great bulk of the 
solids of oui earth were agglomerated duectly fiom the 
nebulous 01 iiponfoim state It is a condition emi 
nentlj of combination foi such lock is invtmblj com 
posed of two or moie of foui substances — silici mita 
(jnartz and hornblende — which assocu-ta in it in the 
form of grains or ciyitals and which are themselves 
each composed of a group of the simple or elemental) 
subetance'i 

Judging fiom the results and from still lemaining 
conditions, we must supjiose that the heat retained in 
the interior of the t,lobe was more intense, or had 
greater freedom to act m some j.lices thin in others 
These became the scenes of volcinK. opentions anl in 
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toue niikeJ their fcituationo bv ihe e\tiisi rf hips 
ind b^ \\is from, below — n unely rocks comj n ed of the 
CI J talhne matter fused bj intense heat and developed 
on the suiface in. vwioua condition's accoiding to the 
particular cucumstances undei winch it wa sent up 
{jcme foi example being thrown up undei wat«i and 
some in the open -iir which contingencies ire found to 
have mide con&idenble difference m its textuie and 
appej.ian<:e The gieat stoies of ■fubteiranean heat also 
bened an impoitint pnipose in the formition of the 
aqueous rocks These locks might iccoid ng to Sii 
John Heiechel become fauhjeet to heat in the following 
ms,nnei — While the suiEace of i jartim! xi m*ias of rock 
foims tie bed ot the sei the heit is kept at a ceitun 
distance from that surface by the contact of the water; 
philosophically speaking, the mass radiates away the 
heat into the sea, and (to resort to common language) 
is cooled a good way down. But when new sediment 
settles at the bottom of that sea, the heat rises up to 
what was formerly the surface ; and when a second 
quantity of sediment is laid down, it continues to rise 
through the first of the deposits, which then becomes 
subjected to those changes which heat is calculated to 
pi-oduce. ThLs process is precisely the same as that of 
putting additional coats upon our own bodies; when, 
of course, the internal heat rises through each coat in 
succession, and the third (supposing there is a fourth 
above it) becomes as warm as perhaps the first originally 

In speaking of sedimentary rocks, we may he said to 
be anticipating. It is necessary, first, to show how such 
rocks were formed, or how stratification commenced. 

Geology tells us as plainly as possible, that the 
original crystalline mass was not a perfectly smooth ball, 
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with air and water playing round it. Tliere were vast 
irregularities in the surface — irregularities trifling, per- 
haps, compared with the whole bulk of the globe, but 
assuredly vast in comparison with any which now exist 
upon it. These irregularities might be occasioned by 
inequalities in the cooling of the substance, or by acci- 
dental and local sluggishness of the matei-ials, or by local 
eff'ects of the concentrated internal heat. From what- 
ever cause they arose, there they were- — enormous - 
granitic mountains, interspersed with seas which sunk 
to a depth equally profound, and by which, perhaps, the 
mountains were wholly or partially covered. Now, it is 
a fact, of which the very first principles of geology assure 
us, that the solids of the globe cannot for a moment be 
exposed to water, or to the atmosphere, without becom- 
ing liable to change. They instantly begin to wear 
down. This operation, we may be assured, proceeded 
with as much certainty in the earliest ages of our earth's 
history, as it does now, but upon a much more magnifi- 
cent scale. There is tolerably good evidence that the 
seas of those days were not in some instances less than a 
hundred miles in depth, however much more. The sub- 
aqueous mountains must have been of at least equal 
magnitude. Tlie system of disintegration consequent upon 
such conditions would he enormous. The matters worn 
oflf, being carried into the neighbouring depths, and there 
deposited, became the components of the earliest stratified 
rocks, the first series of which is the Gneiss wnd Mica 
Slate St/stem, or series, examples of which are exposed 
to view in the Highlands of Scotland and in the West 
of England. The vast thickness of these beds, ia some 
instances, is what suggests the profoundness of the 
primeval oceans in which they were formed ; the Penn- 
sylvanian grauwacke, a member of the next highest 
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series, is not less tliaii a liuiidvcd miles in direct thick- 
ness. We have also evidence that the earliest strata 
were formed in the presence of a stronger degree of heat 
than what operated in subsequent stages of the world, 
for the lamimo of the gneiss and of the mica and chlorite 
schists are contorted in a way which could only be the 
result of a very high temperature. It appears as if the 
seas in which these deposits were formed, had been in 
■ the troubled state of a caldron of water nearly at boiling 
heat. Such a condition would probably add not a little 
to the disintegrating power of the ocean. 

The earliest stratified rocks contain no matters which 
are not to be found in the primitive granite. They are 
the same in material, but only changed into new forms 
and combination.^ ; hence they have been called by Mr. 
Lyell, metamorphic rocks. But how comes it that some 
of them are composed almost exclusively of one of the 
materials of granite ; the mica schists, for example, of 
mica — the quartz rocks, of quartz, io. ? For this there 
are both chemical and mechanical causes. Suppose that 
a river has a certain quantity of material to carry down, 
it is evident that it will soonest drop the larger particles, 
and carry the lightest farthest on. To such a cause is it 
owing that some of the materials of the wom-down 
granite have settled in one place and some in another.* 
Again, some of these materials must be presumed to 
have been in a state of cliemical solution in the primeval 
seas. It would be, of course, in conformity with chemi- 
cal laws, that certain of these materials woidd be pre- 
cipitated singly, or in modified combinations, to the 
bottom, so as to form rocks by themselves. 

The rocks hitherto spoken of contain none of thosu 
; of vegetables and animals which alioun<l so 
* Db la Beche's "Geological Kascarclies." 
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much in subsequently formed rocI«, ntid tell so wondrous 
a tale of the past history of our globe. They simply 
contain, as has been said, mineral materials derived from 
the primitive miiss, and which appear to have been 
formed into etrafci in Meas of vast depth. The absence 
from these rocks of all traees of vegetable and animal 
life, joined to a consideration of the excessive tempera- 
ture which seems to have prevailed in their epoch, lias 
led to the inference that no plants or animals of any 
kind then existed. A few geologists have indeed en- 
deavoured to show that the absence of organic remains 
is no proof of the globe having been then unfruitful 
or uninhabited, as the heat to which these rocks have 
been subjected at the time of their solidification, might 
have obliterated any remains of either plants or animals 
which were included in them. But this Is only an 
hj'pothesis of negation ; and it certainly seems very un- 
Hkely that a degree of heat sufB.cient to obhterate the 
remains of plants or animals when dead, would ever 
allow of their coming into or continuing in existence. 
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COMMENCEMENT OF ORGANIC LIFE. 

SEA PLANTS, CORALS, ETC. 

We can scarcely be said to have passed out of these 
rocks, when, we begin to find new conditions in the earth. 
It is here to be observed that the subsequent rocks are 
formed, in a great measure, of matters derived from the 
substance of those which went before, but contain also 
beds of limestone, which is to no small extent composed 
of an ingredient which has not hitherto appeared. Lime- 
stone is a carbonate of Kme, a secondary compound, of 
which one of the ingredients, carbonic acid gas, presents 
the element carbon, a perfect novelty in our progress. 
Wlience this substance? The question is the more 
interesting, from our knowing that carbon is the main 
ingredient in organic things. There is reason to believe 
that its primeval condition was mainly that of a gas 
diffused in the atmosphere, although portions of it are 
also found occasionally issuing from the interior of the 
earth. The atmosphere still contains about a two- 
thousandth part of carbonic acid gas, forming the grand 
store from which the substance of each year's crop of 
herbage and grain is derived, passing from herbage and 
grain into animal substance, and from animals again 
rendered back to the atmosphere in their expired breath, 
so that its amount is never impaired. Knowing this, 



dbv Google 



NATURAL HISTORY OF CREATION. 



49 



when we hear of carbon beginning to appear in the 
ascending series of rocks, we ai-e unavoidably led to 
consider it as marking a time of some importance in the 
earth's history, a new era of natural conditions, one in 
which organic hfe has probahly played a part. 

It is not easy to suppose that, at this period, carbon 
was adopted directly in its gaseous form into rocks ; for, 
if so, why should it not have been taken into earlier ones 
also ? But we know that plants take it in and transform 
it into substance, and we also know that there are classes 
of animals (marine polypes) which are capable of appro- 
priating it, in connexion w th 1 {1 t f bm ) 
from the waters of the oce p I 1 t be th 
solution ; and this substance dtise midp tn 
masses (coral reefs) equal in t t t m y t -at It 
is also fully ascei'tained of ytt flmtn 

higher in the series, that th y niply eef f th t 

kind changed by subjection t 1 eat d \ 

The appearance, then, of hm t n beds th 1 
part of the stratified series, t ly g t th t t f 
the commencement of organi If p p! t th gh 

we cannot say that any of its p 1 1 m, 1 tea 

to our eyes. 

It may cot be out of place hei'O to remark, that carbon 
is presumed to exist largely in the interior of the earth, 
from the fact of such considerable quantities of it issuing 
at this day, in the form of carbonic acid gas, from fissures 
and springs. The primeval and subsequent history of 
this element is worthy of much attention, and we fhall 
have to revert to it as a matter greatly concerning our 
subject. Sir lleniy De la Beche estimates the quantity 
of Ciii'bonic acid gas locked up in every cubic yard of 
limestone at iC,ooo cubic feet. The quantity locked up 
in coaS, in which its basis, carbon, forms from 64 to 
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75 per cent., must also be enorm If 11 tl 

diKcngaged in a gasoous form, th. 1 1 t f tl 

atmospliere would undergo a cha f h 1 tl fn t 

effect would be the extinction of 1 f 1! 1 d mm 1 

But a large proportion of it must Im t t m be n 
in the atmosphere. The atmo ph uld th f 

course, be incapable of supporti g lif 11 im L 
It is important, however, to obse th t h t o- 
sphere woiild not be inconsistent w th 1 t 1 d 

vegetation ; for experiment has j d th t pi t 11 
flourish in air containing one-twel/t/ f this i- 66 

times more than the present cha f, f tmo^ph 

The results which we observe . j f tly si t t 
with, and may be said to prea pp an tm ph 
highly charged with this gas, from b t th 1 f th 
primary non-foasiliferous rocks to th te mi i f th 
carboniferous series, for there we «3 t d p sit (co 1) 

containing carbon as a large ingi h t hi t th 
same time, the leaves of the I B i p ^ t 
record of the contemporaneous exist fid ml 

The hypothesis of the connexi f th hr 1 1 t 
beds with the commencement of ni bf ^ 

planet is supported by the fact, th t ft 

ascending through the series of k fi 1 tl first d 
tinct remains of the bodies of an m t d -eat 

And what were those creatures? It im ht 11 1 
with a kind of awe that the uninst t d ] II 

wait for an answer to this qu t B t N t 

simpler than man's wit would m k h I b h Id tl 

interrogation only biings befoi th p t d 

forms of various aoophytes and p lype tog ti tl 

few single and double-valved sh llfisl (m Uu^ks) 11 f 
them creatures of the sea. It might have been expected 
that vegetables would first make their appearance, as 
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tJiey form a neocseary first link in the chain of nutrition ; 
but their not being found firet, is no proof that animals 
of any kind existed before them, seeing that, however 
abundantly they might be developed, their forms and 
substance were too slight to have a chance of being pre- 
served with any distinctness amidst rocks which appear 
to have undei^ne a considerable degree of heat. And 
the same cause, it is obvious, would prevent our having 
any memorial of the very lowest forms of animal life. 

The exact point in the ascending stratified series at 
which the first traces of organic hfe are to be found is 
not clearly detei'mined. Dr. MSIiulloch states that he 
found fossil orthocerata (a kind of shell-fish) so early as 
the gneiss tract of Loch Eribol, ia Sutherland; but 
Messrs. Sedgwick and Murchison, on a subsequent 
search, could not verify the discovery. It has also been 
stated, that the gneiss and mica tract of Bohemia con- 
tains some seams of grauwack^, in which are organic re- 
mains ; but British geologists have not as yet attached 
much importance to thi-i statement. We have to look 
a little higher in the series for indubitable traces of 
organic life. 

Above the gneiss and mica slate system, or group of 
strata, is the Clay Slate ami GramzxickS Slate System; 
tliiit is to say, it is highei' in the order 0/ su^raposition, 
though vei-y often it rests immediately on the primitive 
granite. The sub-groups of this system are in the follow- 
ing succession upwards : — i, hornblende slate ; 2, chiast- 
olite slate ; 3, clay slate ; 4, Snowdon rocks (grauwack6 
and conglomerates); 5, Bala limestone; 6, Plynlymmon 
rocks {grauwack^ and grauwack^' slates, with beds of con- 
glomeiates). This system is largely developed in the west 
and north of England, and it hafi been well examined, 
partly because some of the slate beds are extensively 
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quarried for domestic pnrpo';e^ If we oieiliiok the 
dubious statements respecting Svitheilaiid and Bohemia, 
we have in this " system the first appearances of life 
upon our planet. Tlie animal remains are chiefly con- 
fined to the slate-beds, those named from Bala, m Wales, 
being the most prolific. Zoopkyta, polypiarta, erirwidea, 
coTuJiifera, and crustaoea* ai« the orders of the animal 
kingdom thus found in the earliest of earth's sepulchres. 
The orders are difitingnished, without difficulty, from the 
general characters of the creatures whose i^emains are 
found ; but it is only in this general character that tbey 
bear a resemblance to any creatures now existing. "Wlien 
we come to consider specific characters, we see that a 
difference exists — that, .in short, the species and even 
genera are no longer represented upon earth. More than 
this, it win be found that the earliest species compara- 
tively soon gave place to others, and that they are not 
represented even in the next higher group of rocks. 
One important remark has been made, that a compara- 
tively small variety of species is found in the older rocks, 
although of some particular ones the remains are very 
abundant ; as, for instance, of a species of asaphus, whicb 
is found between the laminse of some of the slate rocks of 
Wales, and the corresponding rocks of Normandy and 
Germany, in enormous quantities. 

Ascending to tbe next group of rocks, we find the 
traces of life become more abundant, the number of 
species extended, and important additions made in certain 

* In Ihe Cumlinan limestrine occur " calamoporie, lithodendra, 
cyathophylls, and oibicula,"— PmiJ-irs. Tlio asapliua and triiiucleus 
(criiBtacea) have been found respectively in the slate rocks of Wales, 
and tlie limestone beds of tbe granwaokS group in Bohemia. Tliat 
fragments of crinoidca, lliongh of no determinate species, nconr in Ihia 
ajBteni, ive liave the antlioiily of Mr. Murchison. — Siliiriiin Sijateiii, 
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veftiges ot tuti, 01 sei plints <md of iishe'^ Thi'^ group 
of roeke har. been called by Enghsb geologi&te, tlia 
SUvrian Systtm, becauie laigely developed it the suiface 
of 1 distiiLt of weistern Englaod, formerlj occupied bj a 
people whom the Roman historians cill Siluies It !■! 
a series of sandstones, limestone, anil beds of Ehd.le 
(hardened mud), which are classed in the following sub 
gioups, beginniDg with the undeimoit — I, Llandeilo 
rockt, ^darkish wloareoua flagstones), 2 and 3, two 
gioups called (Jaiadoc rocks , 4, Wenlock ih\le 5, 
Wenloek limestone, 6, Lowei Ludlow rocks {shales and 
limestones) , 7, Ajmestiy limestone , 8 Uppei Ludlow 
rocks {shiies and limestone chiefly miciceous) From 
the lowest beds upwards, (heie are polj plana, though 
most prevalent m the Wenlock limestone bi-ichiopo- 
dous mollusks, a \ast numbei ot geneia (loclading 
teiebratula, pentamerus, spiiifer, orthi;?, Ifpttena) , 
cephalopod*, of seieral orders ind manj geneii (mclud 
mg buintelU, orthoceras, nautilus, belleiophon), cms 
tacei all of them trdobite'J (including tiinucleus, 
asaphus, calvmene) The cephalopoda are the most 
highlj orgimsed of the mollusca, possessing m some 
famibes an internal o'^'^eous skeleton, together mth a 
heart, and a head having some resembhnce m form ind 
aimatuie to that of the piirot tiilies Thib ordei was 
oamivoroui, and acted tho pait of i police in keeping 
down the ledundant life of the eailybeis The tnlobites 
have attracted much attention m consequence ot the gie it 
laiiety of species, ind the peculiar stiucture of the eje, 
which unequivociUy tells tha,t the sea was a clear medium 
at that time as at the pieseat, and that light was then, 
m its general nature and relation to the vision of animals, 
the same as it now is. A little above tbe Llandeilo rocks, 
there have been discovered certain convoluted forms, 
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which ure now established as anneJides, ou sai-woi*ms, 
a tribe of creatures still existing (nereidina and sei-pulina), 
and which may often be found beneath stones on a eea- 
l)each. One of these, figured by Mr. Murchison, is 
furnished with feet in vast numbers all along its body, 
like a centipede. The occurrence of anuelides is im- 
portant, on account of their character and status in the 
animal kingdom. They afe red-blooded and hermaphro- 
dite, and form a link of connexion between the annulosa 
(whit«-blooded worms) and a humble class of the verte- 
brata,* Tbe Wenlock limestone is most remarkable, 
amongst all the i-ocks of the Silurian system, for organic 
remains. Many slabs of it are wholly composed of corals, 
shells, and trilobites, held together by shale. It contains 
many genera of crinoidea and polypiaria, and there is 
little reason to doubt that some beds of it are wholly the 
production of the latter creatures, or are, in other words, 
coral reefs transformed by heat and pressure into rooks. 
Itemains of fishes, of a very minute size, have been 
detected by Mr. Phillips in the Aymestry limestone, being 
apparently the first examples of vertebrated animals 
which breathed upon our planet. In the upper Ludlow 
rocks, remains of six genera of obscure character have 
been for a longer period known. 

The traces of fuci in this system arc all buteufficient to 
allow of a distinction of geneni. In some parts of North 
America, extensive though thin beds of them have been 
found. A distinguished Pi-ench geologist, M, Brogniart, 
has shown that all existing marine plants ai-e clasaiflable 
with regard to the zones of climate ; some being fitted 
for the torrid zone, some for the temperate, some for the 
frigid. And he establishes that the fuci of these early 
rocks speak of a torrid climate, although they may be 
*■ Rntli ns iiinpliinsiis ii;h1 mTseno (limprpys). 
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found ill what aro now tempenvto regions ; he also statoii 
that those of the higher tocks betoken, as we ascend, a, 
gradually diminishing tempei'atnre. 

We thns early begin to find proofs of the general 
Tiniformity of organic life over the surface of the earth, 
at the time when each particular system of rocks wjis 
formed. Species identical with the remains in the 
Wenlock limestone occur in the corresponding clats of 
-rocks in the Eifel, and partially in the Harz, Norway, 
Bussia, and Brittany. The situations of the remains in 
Russia are fifteen hundred miles from the Wenlock beds ; 
but at the distance of between six and seven thousand 
from those — namely, in the vale of Mississippi — the 
same species are discovered. Uniformity in animal life 
over large geographical areas argues uniformity in the 
conditions of animal life ; and hence arise some curious 
inferences. Species, in the same low class of animals, 
are now much more limited ; for instance, the Eed Sea 
gives different polyplaria, zoophytes, and shell-fish, from 
the Mediterranean. It is the opinion of M. Brogniart, 
that the uniformity which existed in the primeval times 
can only be attributed to the temperature arising from 
the internal heat, which had yet, as he supposes, been 
sufficiently great to overpower the ordinary meteoro- 
logical influences, and spread a tropical clime all over the 



dbv Google 



ERA OF THE OLD RED SANDSTONE. 

FISHES ABDNDANT. 

We advance to a new cbapter in this marvellous history 
— the era of the Old Red Sandstone Syste-m. This term 
has been recently applied to a series of strata, of enor- 
mous thickness in the whole mass, largely developed in 
Herefordshire, Shropshire, Worcestershire, and South 
Wales ; also in the counties of Fife, Forfar, Moray, 
Cromarty, and Caithness : and in Hussia and North 
America, if not in many other parts of the world. The 
particular strata forming the system are somewhat differ- 
ent in different countries ; but there is a general cha- 
racter to the extent of these being a mixture of flag- 
stones, marly rocks, and sandstones, usually of a laminous 
structure, with conglomerates. There is also a schist 
showing the presence of bitumen ; a remarkable new 
ingredient, since it is a vegetable production. In the 
conglomerates, of great extent and thickness, which form, 
in at least one district, the basis or leading feature of the 
system, inclosiug water-worn fragments of quartz and 
other rocks, we have evidence of the seas of that period 
having been subjected to a violent and long-continued 
agitation, probably from volcanic causes. The upper 
s of the series bear the appearance of having been 
I comparatively tranquil seas. The English 
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specimens of this sj-stem sliow a remarkable freetlom 
from those disturbances which result in the interjection 
of trap ; and they are thus defective in mineral ores. In 
some parts of England the old red sandstone system has 
l)een stated as 10,000 feet in thickness. 

In- this era, the forms of life which existed in the 
Silurian are continued ; we have the same orders of 
marine creatures, zoophyta, polypiaria, couchifera, Crus- 
tacea ; but to these are added numerous fishes, some of 
which are of most extraordinary and surprising forms. 
Several of the strata are crowded with remains of fish, 
showing that the seas in which those beds were deposited 
had swarmed with that class of inhabitants. The inves- 
tigation of this system is recent; but already* M. Agassiz 
ha^ ascertained about twenty genera, and thrice the 
number of species. And it is remarkable that the 
Silurian fishes are here only represented in genera ; the 
whole of the species of that era had already passed away. 
Even throughout the sub-groups of the system itself, the 
species are changed ; and these are phenomena observed 
throughout all the subsequent systems or geological eras; 
appai'ently arguing that,' during the deposition of all 
the rocks, a gradual change of physical conditions was 
constantly going on. A varying temperature, or even a 
varying depth of sea, would at present be attended with 
similar changes in marine life ; and by analogy we are 
entitled to assume that such variations in the ancient 
seas might be amongst the causes of that constant change 
of genera and species in the inhabitants of those seas to 
which the organic contents of the rocks bear witness. 

The predominating fishes of this system, and the only 

ones which (as far as fossils show) existed for some ages, 

are arranged by M. Agassiz in two orders, with a regard 

* June 184Z. 
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ti) their external covering, which that philo.'^opher holds 
to be, in fishes, a reflection of -the internal organisation. 
Both, it is to be remarked at the very first, are mani- 
festly of an inferior character to the two other orders 
which afterwards came into existence, and still are the 
principal fishes of onr seas, these bemg covered by true 
scales, and respectively named ct«noid and cycloid, from 
the forms of that part of their organisation. The two 
ordei*s of early fish are covered with integuments con- 
siderably diflTerent in character ; the one {plttcoida) with 
irregular enamelled plates, the other {ganoids) with 
regular enamelled scales, the first being not placed over 
each other, as scales ai-e, hut laid edge to edge, in the 
manner of a pavement. These characters, according to 
M. Agassiz, were accompanied by a rudimentary or car- 
tilaginous skeleton, while the ctenoids and cycloids pos- 
sess an osseous structure. 

Of certain of the ganoids, it is remarked by every 
geologist, how much they approximate to the form and 
armature of the crustaceans, an order of the next lower 
department of the animal kingdom. 

The cephulaspia may be considered as making the 
smallest advance from the ci'ustacear. cliaraeter ; it very 
much resembles in form the asaphus of lower formations, 
having a longiah tail-like body insert-ed within the cusp 
of a large crescent-shaped head, somewhat like a saddler's 
cutting-knife. The body is covered with strong plates of 
Ijone, enamelled, and the head was protected on the upper 
side with one large plate as with a buckler — hence the 
mime, implying buckler-Jtead. A range of .small fins con- 
veys the idea of its having been as weak in motion as it 
is strong in structure. The coccostsus may be said to 
mark the next advance to the perfect fish type. The 
outline of its body is of the form of a short thick cofln. 
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rounded, covered with strong bony plates, and termi- 
nating in a long tail, which seems to have been the sole 
organ of motion. While the tail establishes this creature 
among the vertebrafca and the fishes, its teeth, chiselled, 
as it were, out of the soHd bone of the jaw, like the 
nippers of a lobster, and its mouth opening vertically, 
contrary to the usual mode of the vertebrata, enforce otn- 
plaeing it near the crustaceans. The ■pterichthys has also 
strong bony plates over its body, arranged much like 
those of a tortoise, and has a long tail ; but its most 
remarkable feature, and that which has suggested its 
name, is a pair of long and narrow wing-like appendages 
attached to the shoulders, which the creature is supposed 
to have erected for its defence when attacked by an 
enemy. 

The Iwhptychiu3 is of a flat oval form, furnished with 
fins, and ending in a long tail ; the whole body covered 
with strong plates which overlap each other, and tho 
head forming only a slight rounded projection from the 
general figure, .The specimens in the lower beds are 
not above the size of a flounder ; but in the higher strata, 
to judge by the size, of the scales or plates which have 
been found, the creature attained a comparatively mon- 
strous size. 

The placoids are now represented by the shark, stur- 
geon, &c., of modem seas ; the ganoids are all but un- 
represented in our time. Of both classes, one invariable 
peculiarity has attracted much attention. "In all 
recent fish, with the exception of the shark family, the 
sturgeon, and the long pike, the vertebral column ter- 
minates at the point where the caudal fin is given off, 
and this fin is expanded above and below the body, 
forming what is called a homocercai tail. In all those, 
mthout exception, which have been found in strata of 
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the Palseozoie period [placoids and ganoids], the caudal 
fin is JieterocerGol, being foiiaed of two unequal branches, 
the upper one expanded immediately from the vertebral 
column, wliile the lower one is given off at a point some 
distance from the extremity," * Now it is a remarkable 
faet, that this one-sided tail is a peculiarity in the more 
perfect fishes (as the salmon) at a certain stage in their 
embryonic history; as is also the inferior position of the' 
mouth, peculiar to the early fishes. More than this — in 
the earlier periods of embryonic life, there is no vertebral 
column. This organ is represented in embryos by a 
gelatinous cord, called the dorsal cord, which in ma- 
turity disappears as the vertebrte are formed upon it. 
M. Agassiz has satisfied himself that this was the nature 
of the organisation of the piacoid and ganoid fishes, as it 
is that of the sturgeon of the present seas. It is not 
premature to remark how broadly these facts seem to 
hint at a parity of law affecting the progress of general 
creation, and the progress of an individual fcetus of one 
of the more perfect animals. 

It is equally ascertained of the types of being preva- 
lent in the old red, as of those of the preceding system, 
that they are uniform in the corresponding strata of 
distant parts of the earth; for instance, Russia and 
Horth America. 

In the old rod sandstone, the marine plants, of which 
fsiint traces are observable in the Silurians, continue to 
appear. It would seem as if less change took place in 
the vegetation than in the animals of those early seas ; 
and for this, as Mr. Miller has remarked, it is easy t« 
imagine reasons. For example, an infusion of lime into 
the soa would destroy animal life, but be favourable to 
vegetation. 

* Analed's Geology, i. 185. 
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As yet there ivei'e iio 1 md inimalo oi jiUnta, and for 
this the presumable lei&oii i^, thit no diy land as yet 
existed. We are not ]eft to make this inference solely 
from the absence ot land animalB and plants; in the 
arrangement of the piimary (stratified) jOLka, we have 
further evidence of it. That these rocks were formed in 
a generally horizontal position, we are as well assured as 
that they were formed at the bottom of seas. But they 
are always found greatly inclined in position, tilted up 
against the slopes of the granitic masses which are 
beneath them in geological order, though often shooting 
up to a higher point in the atmosphere. No doubt can 
be entertained that these granitic masses, forming our 
principal mountain ranges, have been protruded from 
below, or, at least, thrust much further up, since the 
deposition of the primany rocks. The protrusion was 
what tilted up the primary rocks ; and the inference is, 
of course, unavoidable, that these mountains have risen 
chiefly, at least, since the primary rocks were laid down. 
It is remarkable that, while the primary rocks thus 
incline towards granitic nuclei or axes, the strata higher 
n the series rest against these again, generally at a less 

ilination, or none at all, showing that these strata 
were laid down after the swelling mountain eminences 
had, by their protrusion, tilted up the primary strata. 
And thus it may be said an era of local upthrowing of 
the primitive and {perhaps} central matter of our planet, 
is established as happening about the close of the primary 
strata, and beginning of the nest ensuing system. It 
may be called the Era of the Oldest Mcnmtains, or, more 
boldly, of the formation of the detached portions of dry 
land over the hitherto watery surface of the globe — an 
important part of the designs of Providence, for which 
the time was now apparently come. It may be remarked 
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that volcanic disturbances and protrusions of trap took 
place thcoughout tlie wliole period of the deposition of 
the primary rocks; but they were upon a comparatively 
limited scale, and probably all took place under water. 
It was only now that the central granitic masses of the 
great mountain ranges were thrown up, carrying up 
with them, broken edges of the primary strata; a process 
which seems to have had this diflerence from the other, 
that it was the effect of a more tremendous force exerted 
at a lower depth in the earth, and generally acting in 
lines pervading a considerable portion of the earth's 
surface. We shall by-and-by see that the protrusion of 
some of the mountain ranges was not completed, or did 
not stop at that period. There is no part of geological 
science more clesu: than that which refers to the ages of 
mountains. It is as certain that the Grampian moun- 
tains of Scotland are older than the Alps and Apennines, 
as it is tiat civilisation had visited Italy, and had enabled 
her to subdue the world, while Scotland was the resi- 
dence of "roving barbarians," The Pyrenees, Carpa^ 
thians, and other ranges of continental Europe, are all 
younger than the Grampians, or even the insignificant 
Mendip Hills of Southern England. Stratification tells 
this tale sa plainly as Livy tells the history of the 
Boman Eepublic. It tells us— to use the words of 
Professor Phillips — that at the time when the Gram- 
pians sent streams and detritus to straits where now 
the valleys of the Forth and Clyde meet, the greater 
part of Europe was a wide ocean. 

The last three systems— called in England, the Cum- 
brian, Silurian, and Devonian, and collectively the 
palieozoic rocks, from their containing the remains of 
the earliest inhabitants of the globe — are of vast thick- 
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iieaa; in BnglanJ, not iimcli less than 30,000 feet, oi' 
nearly six miles. In other parts of the world, as we 
have seen, the earliest of these systems alone is of much 
{>Teater depth — arguing an enormous profundity in the 
ocean in which they were formed. 
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SECONDARY HOCKS. 

ERA OF THE CARBONIFEROUS FOEMATIOX, 
LAND FOKIIED r COMMENCEMENT OF LAND PLANTS. 

We now enter upon a new great epoch in the history of 
our globe. There was now dry land. As a consequence 
of this fact, there was fresh water; for rain, instead 
of immediately returning to the sea, as foimerly, was 
now gathered in channels of the earth, and becamG 
springs, rivers, and lakes. There was now a theati'C 
for tJie existence of land plants and animaJs, and it 
remains to be inquired if these accordingly were pro- 
duced. 

The Secondary Rocks, in which our further researches 
are to be prosecuted, consist of a great and varied series, 
resting, generally uncomformahlj', against flanks of the 
upturned primary rocks, sometimes themselves consider- 
ably inclined, at others, forming extensive basin-like 
beds, nearly horizontal ; in many places much broken 
up and shifted by disturbances from below. They have 
all been foi-med out of the materials of the older rocks, 
by virtue of the wearing power of air and water, which 
is still every day carrying down vast quantities of 
the elevated matter of the globe into the sea. But the 
separate strata ai-e each much more distinct in the mattei' 
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of its compasition than might be expected. Some are 
siliceous or arenaceoTis (aaudstones), composed mainly of 
fine grains from the quartz rocks — the most abundant 
of the primary strata. Others are argillaceous — clays, 
shales, &«., chiefly derived, probably, from the slate beds 
of the primary series. Others are calcareous, derived 
from the early limestone. As a general feature, they 
are soft«r and less crystalline than the primary rocks, as 
if they bad endured less of both heat and pressure than 
the senior formation. There are beds {eoal) formed 
loielj of \egetab!e matter, and some others in which 
the mam ingredient is particles of iron ((Ae iron hlach 
hand) The secondary rocks are quite as communicative 
with reg<ird to their portion of the earth's history as 
the primitive were. 

The hrst, or lowest, group of the secondary rocks is 
called the Carboniferous Formation, from the remarkable 
feituie of its numerous interspersed beds of coal. It 
commences with the beds of the mountain, limieatone, 
which, in some situations, as in Derbyshire and Ireland, 
are of gieit thickness, being alternated with chert (a 
siliceous sandstone), sandstones, shales, and beds of coal, 
generallj of the harder and less bituminous kind {anthra- 
cite), the whole being covered in some places by the mill- 
stone grit, a siliceous conglomerate composed of the 
detritus of the primary rocks. The mountain limestone, 
attaining m England to a depth of eight hundred yards, 
greatly exceeds m volume any of the primary limestone 
beds ind show in enormous addition of power to the 
causes formeily &uggef.ted as having produced this sub- 
stance In f wt distinct remains of corals, crinoidea, and 
shells are so abundant in it, as to compose three-fourths of 
the mass in some parts. Above the mountain limestone 
s more conspicuous conl hf.da. 
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with sandstones, shales, beils of limestone, and ironstone. 
Coal ia altogether composed of the matter of a terrestrial 
vegetation, transmuted by pressuie. Some fresh-water 
shells have heen found in it, but few of marine origin, and 
no remains of those zoophytes aud ci'inoidea so abundant 
in the mountain limestone and other rocks. Coal beds 
exist in Europe, Asia, and America, and have hitherto 
been esteemed as the most valuable of mineral pro- 
ductions, from the important services which the substance 
renders in manufactures and in domestic economy. It is 
to be remarked, that there are some local variations in the 
arrangement of coal beds. In France, they rest imme- 
diately on the granite and other primary rocks, the 
intermediate strata not having been found at those places. 
In America, the kind called anthracite oecnra among the 
slate beds, and this species also abounds more in the 
mountain Hmestone than with us. These last circum- 
stances only show that different parts of the earth's sur- 
face did not all witness the same events of a certain fixed 
series exactly at the same time. There had been an 
exhibition of dry land about the site of America, a little 
earlier than in Europe. 

Some features of the condition of the e:irth during the 
deposition of the carboniferous group, are made out with 
a clearness which must satisfy most minds. First we are 
told of a time when carbonate of lime was formed in vast 
abundance at the bottoms of profound seas, accompanied 
by an unusually large population of corals and encrinites; 
while in some parts of the earth there were patches of 
dry laud, covered with a luxuriant vegetation. Next we 
have a comparatively brief period of volcanic disturbance 
(when the conglomerate was formed). Then the causes 
favourable to the so abundant production of limestone, 
and the large population of marine acrita, decline, and 
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we liud the lUiisses of dry Jaud increase in niiiiiber and 
extent, and begin to beai- an amount of forest vegetation, 
far exceeding that of the moat sheltered tropical spots of 
the present surfEice. Tlie climate, even in the latitude 
of Baffin's Bay, was torrid, and perhaps tho atmosphere 
contained a larger charge of carbonic wid gas (the 
material of vegetation) than it now does. The forests 
or thickets of the period included no species of plants now 
known upon earth. They mainly consisted of gigantic 
shrubs, many of which are not represented by any exist- 
ing types, while others are akin to kinds which, in tem- 
perate climes at least, are now only found in small and 
lowly forms. That these forests grew upon a Polynesia, 
or multitude of small islands, is considered probable, 
from similar vegetation being now found in such situa- 
tions within the tropics. With regard to the circum- 
stances under which the masses of vegetable matter were 
transformed into successive coal strata, geologists are 
divided. From examples seen at the present day, at the 
mouths of such rivers as the Mississippi, which traverse 
extensive sylvan regions, and from other circumstances 
to be adverted to, it is held likely by some that the vege- 
table matter, the wibbish of decayed forests, was carried 
by rivers into estuaries, and there accumulated in vast 
natural rafts, until it sunk to the bottom, where an over- 
layer of sand or mud would prepare it for becoming a 
stratum of coal. Others conceive that the vegetation 
first went into the condition of a peat moss, that a sink 
in the level then exposed it to be overrun by the sea, and 
covered with a layer of sand or mud; that a subsequent 
uprise made the mud dry land, and fitted it to bear a new 
forest, which afterwards, like its predecessor, became a 
bed of peat ; that, in short, by repetitions of this process, 
the alternate layers of coal, sandstone, and shale, eonsti- 



dbv Google 



68 VESTIGES OF THE 

tuting the caiboiiif erous group, were fonned. It is favour- 
able to this last view that marine fossils are scarcely found 
in the body of the coal itself, though abundant in the shale 
layers above and below it ; also that in several places 
erect stems of trees are found with their roots still fixed 
in the shale beds, and crossing the sandstone beds at 
almost right angles, showing that these, at least, had not 
been drifted from their original situations. On the other 
hand, it is not easy to admit such repeated risings and 
sinkings of surface as would be requii'ed, on this hypo- 
thesis, to form a series of coal strata. Perhaps we may- 
most safely rest at present with the supposition that coal 
has been formed under both classes of circumstances, 
though in the latter only as an exception to the former. 

Upwards of three hundred species of plants have been 
ascertained to exist in the coal formation ; but it is not 
necessary to suppose that the whole contained in that 
system are now, or ever will be, distinguished. Experi- 
ments show that some great classes of plants become 
decomposed in water in a much less space of time than 
others, and it is remarkable that those which decompose 
soonest are of the classes found most rarely, or not at all, 
in the coal strata. It is consequently to be inferred that 
there may have been grasses and mosses at this era, and 
many species of trees, the remains of which had lost 
all trace of organic form before their substance sunk into 
the mass of which coal was formed. In speaking, there- 
fore, of the vegetation of this period, we must bear in 
mind that it may have comprehended forms of which we 
have no memorial. 

Supposing, nevertheless, that, in the main, the ascer- 
tained vegetation of the coal system is that which grew 
at the time of its formation, it is interesting to find that 
the terresti-ial botany of our globe begins with classes of 
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tively simple forms and structure. In the ranks 
of the vegetable kingdom, the lowest place is taken by 
plants of cellular tissue, and which have no flowers {fii-yp- 
toffamia), as lichens, mosses, fungi, ferns, seaweeds. 
Above these stand plants of vascular tissue, and bearing 
flowers, in which again there are two great subdivisions ; 
first, plants having one seed-lobe {nionocotyledons), and 
in which the new matter is added within {endogenous), 
of which the eane and palm are examples; second, plants 
liaving two seed-lobes {dicotyledons), and in which the 
new matter is added on the outside under the bark 
{exogenous), of which the pine, elm, oak, and most of the 
British forest-trees are examples ; these subdivisions also 
ranking in the order in which they are here stated. 
Now it is clear that a predominance of these forms in 
succession marked the successive epochs developed by 
fossil geology ; the simple abounding first, and the com- 
plex afterwards. 

Two-thirds of the plants of the carboniferous era are 
of the cellular or cryptogamic kind, a proportion which 
would probably be tnuch increased if we knew the whole 
Flora of that era. The ascertained dicotyledons, or higher- 
class plants, are compaiatnelj few in this foimaticn 
but it will be found that they constantly increi^d is 
the globe grew oldei'. 

The master-form or type of the era was the Jti n, 01 
breckan, of which about one hundred %nd thirtj speties 
have already been ascertained as entering into the com 
position of coal.* The fein it. a plant which thii^es 
best in warm, shaded, and moist situations In tropical 
countries, where these conditions abound, theie arenimy 
more species than in temperate climes, and some of these 

* Tbe principal families are named splienoptcvis, iieuroptevia, and 
pecopleria. 
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are ftrborcscont, or of n ti'ee-]ike size iiiid luxuri^tuce.* 
The ferns of the coal strata bave been of this magnitude, 
and that without regai'd to the parts of the enith whei-e 
they are found. In the coal of Baffin's Cay, of New- 
castle, and of the torrid zone alike, are the fossil fernw 
arborescent, showing clearly that, in that era, the present 
tropical temperature, or one even higher, existed in very 
high latitudes. 

In the swamps and ditches of England there grows a 
plant called the horse-tail (equMetum), having a succulent, 
erect, jointed stem, with slender leaves and a scaly catkin 
at the top. A second large section of the plants of the 
carboniferous era were of this kind (equtselacece), but, 
like the fern, reaching the magnitude of trees. While 
existing equiseta rarely exceed three feet in height, and 
the stems are generally under half an inch in diameter, 
their kindred, entombed in the coal beds, seem to have been 
generally fourteen or fifteen feet high, with stems from 
six inches to a foot in thickness. Arborescent plants of 
this family, like the arborescent ferns, now grow only 
in tropical countries, and their being found in the coal 
beds in all latitudes is consequently held as an additional 
proof that at this era a warm climate was extended 
much farther to the north than at present. It is to be 
remarked that plants of this kind (formuig two genera, 
the most abundant of which is the calatnitea) ore only 
represented on the present surface by plants of the same 
family : the species which flourished at this era gradually 
lessen in number as we advance upwards in the series of 
rocks, and disappear before we arrive at the tertiary 
formation. 

The ciub-moss family {lycopodiacece) are other plants 

* A specimen from Bengal, in (he staircase of llie Brilisli Museimi, 
is fortj-flva feet iiigli. 
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of the present surface, usually seen in a lowly and 
creeping form in temperate latitudes, but presenting 
species ■which rise to a greater magnitude within the 
tropics. Many specimenH of this family ai-e found in 
the coal beds ; it is thought they have contributed more 
to the substance of the coal than any other family. 
But, hke the ferus and equisetacete, they rise to a pro- 
digious magnitude. The lepidodendra (so the fossil 
genus is called) have probably been from sixty-five to 
eighty feet in height, having at their base a diameter of 
about three feet, while their leaves measured twenty 
inches in length. In the forests of the coal era, the 
lepidodendra would enjoy the rank of firs in. our forests, 
affording shade to the only less stately ferns and caJa- 
mites. The internal structure of the stem, and the 
character of the seed-vessels, show them to have been a 
link between single-Iobed and double-lobed plants, a faet 
worthy of note, as it favours the idea that, in vegetable, 
as well as animal creation, a progress has been observed, 
in conformity with advancing conditions. It is also 
curious to find a missing link of so much importance in 
a genus of plants which has long ceased to have a living 
place upon earth. 

The other leading plants of the coal era are without 
representatives on the. present surface, and their cha- 
racters are in general less clearly ascertained. Amongst 
the most remarkable are — the sigiUaria, of which large 
stems are very abundant, showing that the interior has 
been soft, and the exterior fluted with separate leaves 
inserted in vertical rows along the fiutings — and the 
stigmariu, plants apparently calculated to flourish in 
marshes or pools, having a short, thick, fleshy stem, with 
a dome-shaped top, from which sprung branches of from 
twenty to thirty feet long. Amongst monocotyledons 



dbvGoogle 



72 VESTIGES OF THE 

%cief,omep In {jJ J U i fM,\n,j/ Ul i) le&iles 
J few not distincth lasigntWe to anj tils'. 

The tiicotjledons of the coal aie compiratsvely few 
though on the present ■surface thej are th? mo'.t 
,b class Besidei some tf do btful iflii it^ 
^terophjlhtes ic ) theie weie a few f 
the pine fimilj which seem to hive been the higl e t 
cli&& of tiees of thi era iiid are only a^ ^et found m 
isolated cisea nnd m ssandstone bed-i The hr^t dis 
coieied Uy in the Tjiigleth ^uiirj near Flmhuigh 
and consisted of a stem abont two feet thick and forty 
seven feet in length Others have since been found 
both in the same situation and it Neiicistle Lei^os 
and fiut being winting an m^eniou mcde of detect 
ing the I atuie of these trees was h t upon 1 ^ Mi 
Withim of Laitin^on Taking th n pol hed cicss 
slices of the stem anl subjeclmg them to the micio 
scope he detected the stiucture of the wood to be that 
ot a cone beaiing tiee by the presence r f ceitain leti 
culations which distinguish that famih m addition to 
the usual radiating and concentiic lines That particular 
tiee was concluded to be in iraucaiia a '.pecies now 
founl m Noifolk Isltnd m the South Sea and m i few 
othei remote ituatno The conifeite of this era form 
the dawn of dicotjledonous trees of which they may be 
said to be the simple t type an 1 to which it has aheidy 
been noticed the lepidodendra ire a link fiom the 
monocotyledons The concentre rings of the Ciaig 
leith and other conifer'e of this eia have been men 
tionel It IS interesting to hnd m these i lecord of 
the changing easons cf those eaily -uje when s yet 
there were no human beings to ob erve time or tile 
The rings aie clearly traced but it is observed that 
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thej lie moi liglith inaikel tlitii k Uie ci>e witk 
tl eit fd,mil} ^t the present da> is it thu chj.ngeB ot 
teiiipei it lit, liil been within a iiaiiower range 
'^ Such was the vegetation ot the carbonigenous en, 
composfld of forms 'A the bottom of the botanical scale, 
floweiless fruitless but luiiunant and abundant beyoncl 
whit the most favoured spots on earth can now show 
The ngiditj of the Iea\eo of its plants, and the absence 
of fleshy fruits and faiinaeeous seeds tmfltteditto afford 
nutiiment to antmale> and monotonous in its form^, and 
destitute of biilliant colounn^ its sward probably un- 
enlivened 1 y in J of the smallei flowering herbs, its 
sludes uncheeied bj the hum of in^>ects, or the music of 
b 1 la it must have le(,n but a sombre scene to a human 
visitant But neither man nor any other animals were 
then in existence to look foi such uses or such beauties in 
thia vegetation. It was serving other and equally impor- 
tant ends, clearing (probably) the atmosphere of matter 
noxious to animal life, and storing up mineral masses 
which were in long subsequent ages to prove of the 
greatest service to the human race, even to the extent of 
favouring the progress of its civilisation. ' 

The animal remaius of this ei-a are not numerous, in 
comparison with those which go before, or those which 
come after. The mountain limestone, indeed, deposited 
at the commencement of it, abounds unusually in poly- 
piaria and crinoidea ; but when we ascend to the coal- 
beils themselves, the case is altered, and these marine 
remains altogether disappear. We have then only a 
limited variety of conchifers and shell moUusks, with 
fragments of a few species of fishes, and these are rarely 
or never found in the coal seams, but in the shales alter- 
nating with them. At this time, the sauroids, a family 
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of tlic giinoiJ iislies, are toBsidoi'ed as at Elieir apogee, oi' 
point of greatest abundance ; a fact of some importance, 
seeing that they partake of the lizard character, a genus 
of a higher order of animals which we are soon to see 
entering upon the stage. Of this link family is the 
MegaJichthys Hibbertii, found by Dr. Hibbert "Ware, in 
a limestone bed of fresh-water origin, underneath the 
coal at Bni-diehouse, near Edinburgh. Others of the 
same kind have been found in the coal measures in York- 
shire, and in the low coat shales at Manchester. The 
chief other fishes of the cxjal era are named palseothrissum, 
paUeoniscus, diperdus. 

Coal strata are nearly confined to the group termed 
the carboniferous formation. Thin beds are not un- 
known afterwards, but they occur only as a rare excep- 
tion. It is therefore thought that the most important 
of the conditions which allowed of so abundant a terres- 
trial vegetation had ceased about tbe time when this 
formation was closed. The high temperature was not 
one of the conditions which terminated, for there are 
evidences of it afterwards ; but probably the super- 
abiindance of carbonic acid gas supposed to have existed 
during this era was expended before its close. There can 
be little doubt that the infusion of a large dose of tins 
gas into the atmosphere at the present day would be 
attended by precisely the same circumstances as in the 
time of the carboniferous formation. Land animal life 
would not have a place on earth ; vegetation would be 
enormoiia; and coal strata would be formed from the 
vast accumulations of woody matter, which would gather 
in every sea, near the mouths of great rivers. On the 
exhaustion of the superabundance of carbonic acid gas, 
the coal formation would ceaf^c, anil tbo oarlli might 
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again become a suitable theatre of being for land 
animals. 

The termination of the carboniferous fonnation is 
marked by symptoms of volcanic violence, which some 
geologists have consideierl to denote the close of one 
system of things and the beginning of another. Coal 
beds generally He in basins, as if following the curve of 
the bottom of seas. But there is no such basin which is 
not broken up into pieces, some of which have been 
tossed up on edge, others allowed to sink, causing the 
ends of strata to he in some instances many yards, and 
in a few several hundred feet, removed from the corre- 
sponding ends of neighbouring fragments. These are 
heid to be results of volcanic movements below, the 
operation of which is further seen in numerous upbursts 
and intrusions of volcanic rock (trap). That these dis- 
turbances took place about the close of the formation, 
and not later, is shown in the fact of the next higher 
group of strata being comparatively undistin-bed. Other 
symptoms of this time of violence are seen in the beds 
of conglomerate which occur amongst the first strata 
above the coal. These, as usual, consist of fragments of 
the elder rocks, more or less worn from being tumbled 
about in agitated water, and laid down in a mud paste, 
afterwards hardened. Volcanic disturbances break up 
the rocks ; the pieces ai'e worn in seas ; and a deposit of 
conglomerate is the consequence. Of porphyry, there 
are some such pieces in the conglomerate of Devonshire, 
three or four tons in weight. It is to be admitted for 
strict truth that, in some parts of Europe, the carbon- 
iferous formation is followed by superior deposits, with- 
out tlie appearance of such disturbances between their 
respective periods ; but apparently this case belongs to 
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the class of exceptions already notice<l.* Tlmt dis- 
turbance was general, is supported by the further nnd 
impoi-tant fact of the destruction of many fowjis of 
organic being previously flourishing, particularly of the 
vegetable kingdom. 

* " Some of the moat cnnsiderahlo dislocalions of the bordflr of tlie 
coal fieWa of Conlbronkdnle nnd Dudley hnppeiicd after tlie deposition 
of a part of the new red sandstone ; but it is certain thnt those of 
SoniorBef shire mid GloiiooslBrshire were oomploled bofore tlie date of 
that rook," — PiiitLii'S. 
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EEA OF THE NEW RED SANDSTONE. 

TEEBESTRIAL ZOOLOGY COMMENCES WITH REPTILES. 
FIEST TRACES OF BIED8. 

The nest volume of the rock series refers to an era dis- 
tinguished by an event of no less importance than the 
commencement of land animals. The New Red Sand- 
stone System is subdivided into groups, some of which are 
wanting in some places; they are pretty fully developed 
in the north of England, in the following ascending 
order: — i, Lower red sandstone; 2, Magnesian lime- 
stone; 3, Red and white sandstones and conglomerate; 
4, Variegated marls. Between the third and fourth 
there is, in Germany, another group, called the Muschel- 
kalk, ft word expressing a limestone full of shells. 

The first group, containing the conglomerates already 
adverted to, seems to have been produced during the time 
of disturbance which occurred so generally after the 
carbonigenous era. This new era is distinguislied by a 
paucity of organic remains, as might partly be expected 
from the appearances of disturbance, and the red tint of 
the rocks, the latter being communicated by a solution of 
oxide of iron, a substance unfavourable to animal life. 

The second group is a limestone with an infusion of 
magnesia. It is developed less generally than some 
others, but occurs conspicuously in England and 
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Gei'many. Its place, above the red sandstone, shows 
the i-efiiiTence of circumstances favoui'abie to animal 
life, and we accordingly find in it not only zoophytes, 
conehifei'a, and n few tribes of fish, but some faint traces 
of land pknts, and a new and startling appearance — a 
I'eptile of sani-ian (lizaMl) character, analagous to the now 
existing family called monitors. Kemains of this crea- 
ture are found in cupriferous (copper-bearing) siate con- 
nected with the mountain limestone, at Mansfield and 
Glucksbrunn, which may be taken as evidence that dry 
land existed in that age near those places. The mag- 
nesian limestone is also remarkable as the last rock in 
which appears the leptiena, or producta, a conchifer of 
numerous species which makes a conspicuous appearance 
in all previous seas. It is likewise to be observed, that 
the fishes of this age, to the genem of which the names 
palieoniscus, catopterus, platysomus, kc., have been 
applied, vanish, and henceforth appear no more. 

The third group, chiefly sandstones, variously coloured 
according to the amount and nature of the metallic 
oxide infused into them, shows a recurrence of agita- 
tion, and a consequent diminution of the amount of 
animal life. In the upper part, however, of this group, 
there are abundant symptoms of a revival of proper 
conditions for such life. There are marl beds, the 
origin of which substance in decomposed shells is ob- 
vious ; and in Germany, though not in England, here 
occurs the muschelkalk, containing numerous organic 
remains (generally different from' those of the m:ig- 
nesian limestone), and noted for the specimens of land 
animals, which it is the first to present in any consider- 
.ible abundance to our notice. 

These animals are of the vertebrate sub-kingdom, 
but of its lowest class next after fishes — namely, rep- 
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tile'^ — 1 poition ot the tetiestnal tribes whoe imper 
feet respiiatoij ^jstem peiii^ps fitte'l them foi enduring 
an atmo&pheie not yet quit** suitahlo for hiids or nma 
m.ifei'i* The specimen'! found in tlie miiachehi'^lt aie 
alhed to the ciooodile md lizard tnbps ot the pip^ent 
dij, but m thp Kttei m'itaiice J.rc npon x sctle ot mag 
nitude as much eupenoi to piesent form<i as the lepi 
dfdendion of the coal era was superior to the dwar 
cluh mosses of our tune These siunans also combine 
&OTne peculiarities of structure of a most extraordinary 
tharaeter 

The animal to which the name ^dithyosaurus has been 
given, was a^ long as a young whale, and it was htted 
foi Imng m the -watei though breathing the atmo- 
spheie It had the veitebral column and general bodily 
foira of a hsh, but to that were added the head and 
bie^atbone of a lizard, and the paddles of the while 
tribes The Ijej,k moieover was thit of a porpoise, 
and the teeth were those of a crocodile It miLst L'ive 
been a most destructive creature to the lish of those 

The pkdosaunts was of similar bulk, with a turtle-like 
body and paddles, showing that the sea was its element, 
but with a long serpent-like neck, terminating in a saurian 
head, calculated to reach prey at a considerable distance. 
These two animals, of which many varieties have been 
discovered, constituting distinct species, are supposed to 
have lived in the shallow borders of the seas of this and 
subsequent formations, devouring immense quantities 

* Tlie immediate effects of the alow respiration of tlie reptilia are, 
a low temperature in their lodies, and a slow consumption of food. 
Beqninng little exygen, they could have existed in an atmo^iphere 
■containing a ieaa proportion of tlial gas to carbonic acid gas than 
what nov obtiuns. 
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of the finny trib^. It was at first tiiouglit that no 
creatures approaching them in character now inhabit the 
earth ; but latterly Mr. Darwin has discovered, in tlie 
reptile-peopled Galapagos Islands, in the South Sea, a 
marine saurian from three to four feet long. 

The megalosaurus was an enormous lizard — a land 
creature, also carnivorous. The pterodactylua was another 
lizard, but furnished with bat-like wings to pursue its 
prey in the air, and varying in size between a cormorant 
and a snipe. Crocodiles abounded, and some of these 
were herbiverous. Such was the iguanodon, a creature 
of the character of the iguana of the Ganges, but reiichijig 
a hundred feet in length, or twenty times that of its 
modem representative. 

There are a]so numerous tortoises, some of them reach- 
ing a great size ; and Professor Owen has found in War- 
wickshire some remains of an animal of the batrachian 
order,* to which, from the peculiar form of the teeth, he 
has given the name of labyrinthodon. Thus, three of 
Cuvier's four orders of reptilia {sawria, c/ielonia, and 
latrachia) are represented in this formation, the serpent 
order {ophidia) being alone wanting. 

The variegated marl beds which constitute the upper- 
most group of the formation, present two additional 
genera of huge saurians— the phytosaurus and masto- 
donsaurus. 

It is in the upper beds of the red sandstone that beds 
of salt first occur. These are sometimes of such thick- 
ness, that the mine from which the material has been 
excavated looks like a lofty church. We see in the 
present world no circumstances calculated to produce the 
formation of a bed of rock salt ; yet it is not difficult to 
■* Tlie order to which frogs anii toiuls Ijoluiig, 
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understand how such strata wei* formed in an !ige 
marked by idtra-tropicaJ heat and frequent volcanic dis- 
turbances. An estuary, cut off hy an upthrow of trap, 
or a change of level, and left to dry up under the heat 
of the sun, would quickly become the bed of a dense 
layer of rock salt. A second shift of level, or some other 
volcanic disturbance, connecting it again with the sea, 
would expose this stratum to being covered over with 
a layer of sand or mud, destined in time to form the 
next stratum of rock above it. 

The plants of this era are few and unobtrusive. 
Equiseta, calamites, ferns, Voltzia, and a few of the 
other families found so abundantly in the preceding 
formation, here present themselves, but in diminished 
size and quantity. 

This seems to be the proper place to advert to certain 
memorials of a peculiar and unexpected character re- 
specting these early ages in. the sandstones. So low as 
the bottom of the carboniferous system, slabs are found 
marked over a great extent of surface with that peculiar 
corrugatioi or wrmkhng which the reced ng tide le'wes 
upon a sandy beach when the se^ is 1 «t si gl tly agitated ; 
and not onl> ire tl ese iipple mailv as the> are called, 
found on the surfaces bit ca ts of them lie found on 
the under sides of slab"! Iv ng bo\e The phenomena 
suggest the tune when the san 1 ultimately formed into 
these stone slabs was part of the beach of i sea of the 
carbonigenous era wl en left waij by one tide it was 
covered over with a thin layer of fresh sand by the next, 
and so on, precisely as such circumstances might be 
expected to take place at the present day, SandstjDce 
surfaces, ripple-marked, are found throughout the suh- 
t formation.s ; in those of the new reil, ;i.t more 
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thaii one place in England, they further hear impi-essions 
of rain drops wliieii have fallen upon them — the rain, of 
course, of the inconceivably remote age in which the 
sandstones were formed. In the Gi-eensill sandstone, 
near Shrewsbury, it has oven been possible to tell from 
whdt direction the shower came which impressed the 
sandy surface, the rims of the marks being somewhat 
raised on one side, exactly as might be expected from a 
slanting shower falling at this day upon one of our 
beaches. These facts have the same sort of interest as 
the season rings of the Craigleith conifers, as speaJdng 
of a parity between some of the familiar processes of 
Nature in those early ages and our own. 

In the new red sandstone, impressions still more 
important in the inferences to which they tend, have 
been observed — namely, the footmarks of various 
animals. In a quarry of this fownation, at Corncockle 
Muir, in Dumfriesshire, where the slabs incline at an 
angle of thirty-eight degrees, the vestiges of an animal 
supposed to have been a tortoise are distinctly traced 
up and down the slope, as if the creature had had occa- 
sion to pass backwards and forwards in that direction 
only, possibly in its daily visits to the sea. Some slabs 
similarly impressed, in the Stourton quarries in Cheshire, 
are further marked with a shower of rain which we 
know must have fallen afterwards, for its little hollows 
are impressed in the footmarks also, though more sUghtly 
than on the rest of the surface, the comparative hardness 
of a trodden phice having apparently prevented so deep 
an impi-ession being made. At Hessberg, in Saxony, 
the vestiges of four distinct animals have been traced, 
one of them a web-footed animal of small size, con- 
sidered as a oongenei" of the crocodile; iuiotlier, whose 
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footsteps having' n resembJanco to au impression of a 
swelled human haatl, baa caused it to be named the 
cheirotJieHuin. The footsteps of the cheirotherium have 
teen found also in the Stourton quarries above men- 
tioned. Professor Owen, who stands at the head of 
comparative anatomy in the present day, has expressed 
his behef that this last animal was the same batrachiaii 
of which he has found fragments in the new red sand- 
stone of Warwiokshii-e. At Runcorn, near Manchester, 
and elsewhere, have been discovered the tracts of an 
animal which Mr, Owen calls the rhynchosaurus, uniting 
with the body of a reptile, the beak and feet of a biid, 
and which clearly liad been a link between these two 
classes. 

If geologists shall ultimately give their approbation to 
the inferences made from a recent discoveiy in America, 
we shall have the addition of perfect birds, though 
probably of a low type, to the animal forms of this era. 
It is stated to be in quarries of this rock, in the valley of 
Connecticut, tiiat footprints have been found, apparently 
produced Ly buds of the ordei gralla? or wadeis. The 
foot teps appeal m leguUr auccL'.sion on tl e continuous 
track of an anJm^l in the act of walking or running with 
the right and left foot alwayhin then lelative phce* .TSie 
distance of the inteivals between eich footstep on tl i, 
same track is oceisionally vuied but to no greatti 
amount than may be explained by the biid having 
altered its pice Many ti^cks of lifteient individuals 
and different speciea are often found nossii g eaih otlici 
and crowded like impiessions of feet upon the '^hoiei 
of \ mudty stieam where dui:k=i tnl ^eese resoit * 

* Dr. Buckland, quoting an article by Professor Hitchcock, m llio 
AmfTican Joiiraal of Seicnce and Arts, 1S3S. 
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Some of these prints indicate small animals, but others 
denote birds of what would now be an unusually large 
size. One anima], having a foot fifteen inches in length 
(one-half more than that of the ostrich), and a stride of 
from four to six feet, has been appropriately entitled, 
ornithichnika giyanleus. 
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EEA OF THE OOLITE. 

COMMENCEMENT OP MAMMALIA. 

The chronicles of this period consist of a series of beds, 
mostly calcareous, taking their general Dame {Oolite 
System) from a conspicuous member of them — the oolite 
— a limestone composed of an aggregation of small round 
grains or spherules, ami so called from its fancied 
reKemblance to a cluster of eggs, or the roe of a fish. 
This texture of stone is novel and striking, It is supposed 
to be of chemical origin, each spherule being an aggre- 
gation of particles round a central nucleus. The oolite 
system is largely developed in England, France, West- 
phalia, and Northern Italy ; it appeal's in Northern India 
and Africa, and patches of it exist in Scotland, and in the 
vale of the Mississippi. It may of course be yet dis- 
covered in many other parts of the world. 

The series, as shown in the neighbourhood of Bath, is 
(beginning with the lowest) as follows : — i. Lias, a set of 
strata variously composed of hmestone, clay, maxl, and 
shale, clay being predominant ; 2, Lower oolitic forma- 
tion, including, besides the great oolite bed of central 
England, fullers' earth beds, forest marble, and combrash ; 
3, Middle oolitic formation, composed of two sub-groups, 
the Oxford clay and coral rag, the latter being a mere 
layer of the works of the coral polype ; 4, Upper oolitic 
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formation, including what are ciiJled Kimmeridge clay 
and Portland oolite. In Yorkshii-e there is an additional 
group above the lias, and in Sntherlandshire there is 
another gi-oup above that again. In the wealds (moor- 
lands) of Kent and Sussex, there is, in like manner, 
above the fourth of the Bath series, another additional 
group, to which the name of the Wealden has been given, 
from its situation, and which, composed of sandstones 
and clays, is subdivided into Purbeck beds, Hastings 
sand, and Weald clay. 

There are no particular appearances of disturbance 
between the close of the new red sandstone and the 
beginning of the oolite system, as far as has been 
observed in England. Yet there is a great change in the 
materials of the rocks of the two formations, showing 
that while the bottoms of the seas of the one period had 
been chiefly arenaceous, those of the other were chiefly 
clayey and hmy. And there is an equal difference 
between the two periods in respect of both botany and 
zoology. While the new red sandstone shows compara- 
tively scanty traces of organic creation, those in the oohte 
are extremely abundant, particularly in the department 
of animals, and more particularly still of sea moUusca, 
which, it has been observed, are always the more con- 
spicuous in proportion to the predominance of calcareous 
rocks. It is also remai-kable that the animals of the 
oolitic system are entirely different in species from those 
of the preceding age, and that these species cease before 
the next. In this system we likewise find that uniformity 
over great space which has been remarked of the Faunas 
of earher formations. "In the equivalent deposits in 
the Himalaya Mountains, at Fernando Po, in the region 
north of the Cape of Good Hope, and in the Eun of 
Cutch, and other parts of Hindostan, fossils have been 
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(liscovei-ed, w-liich, as far as English nsitiuulists who have 
seen them can determine, ai'e undisfcinguishable from 
certain oolite and lias fossils of Europe."* 

The dry land of this age presented cycadese, "a 
beautiful class of plants between the palms and conifers, 
having a tall, straight trunk, terminating in a magni- 
ficent crown of foliage." t There were tree ferns, but in 
smaller proportion than in former ages ; also equisetacete, 
lilia, and coniferse. The vegetation was generally ana- 
logous to that of the Cape of Good Hope and Australia, 
which seems to argue a elimat« (we must remember, a 
universal climate) between the tropical and temperate. 
It wa.s, however, sufficiently luxuriant in some instances 
to produce thin seams of coal, for such iira found in the 
oolite formation of both Yorkshire and Sutherland. 
The sea, as for ages before, contained algie, of whicli, 
however, only a few species have been preserved to our 
day. The lower classes of the inhabitants of the ocean 
were imprecedentedly abundant. The polypiaria were 
in such abundance as to form whole strata of themselves. 
The crinoidea and echinites were also extremely 
numerous. Shell mollusks, in hundreds of new species, 
occupied the bottoms of the seas of those ages, while of 
the swimming shell-iish, ammonites and belemnites, 
there were also many scores of varieties. The belemnite 
here calls for some particular notice. It commences in 
the oohte, and terminates in the next formation. It is 
an elongated, conical shell, terminating in a point, and 
having, at the lai^r end, a carity for the residence of 
the animal, with a sewes of air-cliambers below. The 
animal, placed in the upper cavity, coidd raise or depress 
itself in the water at pleasure by a pneumatic operation 

* :i[i.rdii'iraV ■■ fjiiimaii y.vffpn.," p. 5S3. 
f Bucliland. 
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upon the eutval air tube pervading its shell. Its 
tentacuia, sent abroad over the Bummit of the Khell, 
searched the sea for prey. The ci-eature had an ink-bag, 
with which it could muddle tlie water arouud it, to 
protect itself from more powerful animals, and, strange 
to say, this has been found so well preserved that an 
artist has used it in one instance as a paint, wherewith 
to delineate the belemnite itself. 

The Crustacea discovered in this formation are less 
numerous. There are many fishes, some of which 
{acrodi':S, psammodua, &c.) are presumed, from remains 
of their palatal bones, to have been of the gigantic 
cartilaginous class, now represented by such as the 
cestraceon. It has been considered by Professor Owen 
as worthy of notice, that the cestraeeon being an in- 
habitant of the Australian eeas, we have, in both the 
botany and ichthyology of this peidod, an analogy to 
that continent. The pycnodontes (thick-toothed) and 
lepidoides (having thick scales) are other families 
described by M. Agassiz as extensively prevalent. In 
the shallow waters of the oolitic formation, the ichthyo- 
sauruSj plesiosanrus, and other huge saurian camivora of 
the preceding age, plied, in increased numbers, their 
destructive vocation,* To them were added new genera, 
the cetiosaurus, mososaurus, and some others, all of 
similar character and habits. 

Land reptiles abounded, including species of the 
pterodactyle of the preceding age — tortoises, trionyces, 
croc odilians— and the pliosaurus, a creature which appears 

* In some insIaDcea, tlicse faaaila are found with the contents of tL"! 
stomach faithfully preserTCii, and even with pieces of the external 
sMn. The pellets ejuuled hy them (coprolltea) are found in vast 
nuiuhurs, each generally enclosed in a nodule of irnnstone, and some- 
times showing remains of the fishes wliich had formed their fuod. 
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to ]ia\e fornieJ n link between viie phsiosaiirus and tlia 
crocodile. We know of at least six species of the flying 
saumn, the pterodactyle, in this formation. 

Now, for the first time, we find remains of insects, an 
order of animals not well calculated for fossil preservation, 
and which are therefore amongst the rarest of the animal 
tribes found in rocks, though they are the most numerous 
of all living families, A single hbeDula (dragon-fly) was 
found in the Stonesfield slat«, a member of the lower 
oolitic group quarried near Oxford ; and this was for 
several years the only sp^imen known to exist so early ; 
but now many species have Jjeen found in a corresponding 
rock at Solenhofen in Germany. It la remarkable that 
the remains of insects are found most plentifully near 
the remains of pterodactyles, to which undoubtedly they 
served as prey. 

The first glimpse of the highest class of the vertebrate 
sub-kingdom— »in)«niafi«— is obtained from the Stones- 
field slate, where there have been found several specimens 
of the lower jaw-bone of a quadruped evidently insecti- 
vorous, and inferred, from peculiarities of structure, 
to have belonged to the marsupial family (pouched 
animals).* It may be observed, although no specimens 
of so high a class of animals as mammalia are found 
earlier, such may nevertheless have existed : the defect 
may be in our not having found them ; but other things 
considered, the probability is that heretofore there were 
no mammifers. It is an interesting circumstance that 
the first mammifers found should have belonged to the 
marsupialia, when the place of that order in the scale of 
creation is considered. In the imperfect structure of 

• Fragments atlvibntod to a cetaooous animal, another hanible 
fiTin of the maramal class, hsvelikewiw bean fonnd in the greftt oolite, 
near Oxford. 
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their iiraiu, deficient in. the organs coiinecting the two 
hemispheres — and in the mode of geatatiou, which is only 
in small part uterine — this family is clearly a link 
between tbe oviparous vertebrata (birds, reptiles, and 
fishes) and the higher mammifers. This is further 
GBtabiished by their possessing a faint development of 
two canals passing from near the anus to the external 
surface of the viscera, which are fully possessed in 
reptiles and fishes, for the purpose of supplying aerated 
wat«r to the blood circulating in particular vessels, but 
which are unneeded by mammifers. Such rudiments of 
organs in certain species which do not require them in 
any degree, are common in both the animal and vegetable 
kingdoms, but are always most conspituous in famihes 
approaching in character to those classes to which the 
full organs are proper. This siihjecfc will be more par- 
ticularly adverted to in the sequel. 

The highest part of the oolitic formation presents soma 
phenomena of an unusual and interesting character, 
which demand special notice. Immediately above the 
upper oolitic group in Buckinghamshire, in the vicinity 
of Weymouth, and other situations, there is a thin 
stratum, usually called by workmen the dirl-hed, which 
appears, from incontestable evidence, to have been a soil, 
formed, like soils of the present day, in the course of 
time, upon a surface which had previously been the 
bottom of the sea. The dirt-bed contains exuvite of 
tropica] trees, accumulated through time, as the forest 
shed its honours on the spot where it grew, and became 
itself decayed. 'Near Weymouth there is a piece of this 
stratum, in which stumps of trees remain rooted, mostly 
erect or slightly inclined, and from one to three feet 
high ; while trunks of the same forest, also ailicified, lie 
n the surface of the soil in which they grew: 
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Above this bed lie those which have been, called the 
Wealdcn, from their full development in the Weald of 
SusMiex ; and these as ineonteatably atguo that the di'y 
land forming the dirt-bed had nest afterwards become 
the area of brackish estuaries, or lakes partially con- 
nected with the sea; for the Wealden strata contain 
exuvite of fi'esh-water tribes, besides those of the great 
Baurians and chelonia. The area of this estuary com- 
prehends the whole south-east province of England. A 
geologist thus confidently narrates the subsequent 
events : " Much calcareous matter was first deposited 
[in this estuary], and in it were entombed myriads of 
shells, apparently analogous to those of the vivipara. 
Then came a thick envelope of sand, sometimes inter- 
stratified with mud; and, finally, muddy matter pre- 
vailed. The solid surface beneath the waters would 
appear to have suffered a long-continued and gradual 
.depression, which was as gradually filled, or nearly so, 
witli transported matter ; in the end, however, after a 
depression of several hundred feet, the sea again entered 
upon the area, not suddenly or violently — for the 
Wealden rocks pass gradually into the superincumbent 
cretaceous series — ^but so quietly, that the mud contain- 
ing the remains of terrestrial and fresh-water creatures 
was tranquilly covered up by sands replete with marine 
esuviffi."* A subsequent depression of the same area, to 
the depth of at least three hundred fathoms, is believed 
to have taken place, to admit of the deposition of the 
cretaceous beds lying above. 

From the scattered way in which remains of the lai-ger 
terrestrial animals occur in the Wealden, and the inter- 
mixture of pebbles of the special appearance of those 
worn in rivers, it is also infen-ed that the estuary which 
* De la Beche's " Geolnsica! Researches," p. 344. 
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once oovGi-ed the soutli-easb paa-t of England was the 
monfch of a river of that far -descending class of which 
the Mississippi and Amazon are examples. AVJiat part 
of the earth's surface presented the dry land through 
which that and other similar rivers flowed, no one can 
tell for certain. It has been sunnised that the par- 
ticular one here spoken of may have flowed from a 
point not nearer than the site of the present Newfound- 
land. Professor Phillips has suggested, from the analogy 
of the mineral composition, that anciently elevated coal 
strata may have composed the dry land from which the 
Bandy matters of these strata were washed. Such a 
deposit as the WenJden almost necessarily implies a 
local, not a general condition ; yet it has been thought 
that similar strata and remains exist in the Pays de 
Eray, near Beauvais. This leads to the supposition that 
there may have been, in that age, a series of river- 
I'eceiving estuaries along the border of some such great 
ocean iis the Atlantic, of which that of modern Sussex is 
only an example. 
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EEA OF THE CEETACEOUS FORMATION. 

The record of this period consists of a aeries of strata, in 
which, chalk beds make a conspicuous appearance, and 
which is therefore called the cretaceous system or for- 
mation. In England, a long stripe, extending from 
Yorkshire to Kent, presents the cretaceous beds upon 
the surface, generally lying conformably upon the oolite, 
and in many instances rising into bold escarpments to- 
wards the west. The celebrated cliffs of Dover are of 
this formation. It extends into northern France, and 
thence north-westward into Germany, whence it is traced 
into Scandinavia and Russia. The same system exists in 
North America, and probably in other parts of the earth 
not yet geologically investigated. Being a marine de- 
posit, it establishes that seas existed at the time of its 
formation on the tracks occupied by it, while some of its 
organic remains prove that, in the neighbourhood of 
those seas, there were tracts of dry land. 

The cretaceous formation in England pi-esents beds 
chiefly sandy in the lowest part, chiefly clayey in the 
middle, and chiefly of chalk in the iipper part, the chalk 
beds being never absent, which some of the lower arc in 
several places. In the vale of the Mississippi, again, the 
true chalk is wholly, or all but wholly absent. In the 
south of England, the lower beds are (reckoning from 
the lowest upwards): i, Shankland or greenmnd, "a 
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triple alternation of santls and sandstoneK witlt oliiy;" 
2, Golt, "a stiff blue or black clay, abounding in Hhells, 
which frequently possess a pearly lustre;" 3, //arrf chalk; 
4, Chalk with fluit«; these two last being genenjlly 
white, but in some districts red, and in others yellow. 
The whole are, in England, about 1 200 feet thick, show- 
ing the considerable depths of the ocean in which tlie 
deposits were made. 

Chalk is a carbonate of lime, and the maaner of its 
production in such vast quantities was long a subject of 
speculation among geologists. Some light seemed to be 
thrown upon the subject a few years ago, when it was 
observed that the detritus of coral reefs in the present 
tropical seas gave a powder, undistinguishable, when 
dried, from ordinary chalk. It tben appeared likely that 
the chalk beds were the detritus of the corals which were 
in the oceans of that era Mr Darwin who made some 
cunous mquiiies on this poii t fuither suggested that 
the matter might have latei mediately p\'ised thiough 
the bodies of voims and tsh such as feed on the coiaJs 
of the present dav and m whose stomachs he hxs found 
impure chalk This however cannot be a full explana 
titn of the production of chalk if we tdmit some more 
recent discoieriea of Profe'wor Ehienberg Tl at ma t«i 
of micioscopic investigation announces that ctalL is 
composed paitlj ot morgamc particles of nregular 
elliptical structure and f,ranuki slaty disposition and 
partly of shells of inconceuable nunutene'^ \aijiDg 
from the one twelfth to the two kundiel aid eij,titj 
eighth part of s, 1 ne — a cubic inch of the sub tance 
containing abo\e ten millions c£ them Tie thad. of 
the uoith of Europe contains he sa\ a largei piopoi 
tion ot the inorganic mattei , that of the '■outh a laiger 
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pi'opoi'tioii of the organic matter, being in some instances 
almost entirely composed of it. He has been able to 
classify many of these creatures, some of them being 
allied to the uautih, mimmuli, cyprides, ka. The shells 
of some are calcareous, of others siliceous. M. Ehrenberg 
has hkewise detected microscopic sea-pfants in the clialk. 

The distinctive feature of the uppermost chalk beds 
in England is the presence of flint nodules. These are 
generally disposed in layers parallel to each other. It 
was readily presumed by geologists that these masses were 
formed by a chemical aggregation of particles of silica, 
originally held in solution in the mass of the chalk. But 
whence the silica in. a substance so different from it % 
Ehrenberg suggests that it is coraposed of the siliceous 
coverings of a portion of the microscopic creatures, whose 
shells he has in other instances detected in their original 
condition. It is remarkable that the chalk toiHi. flint 
abounds in the north of Europe ; that without flints in 
the south ; while in the northern chalk siliceous animal- 
cules are wanting, and in the southern present in great 
quantities. The conclusion seems but natural, that in 
the one case the siliceous esuvite have been left in their 
original form; in the other dissolved chemically, and 
aggregated on the common principle of chemical affinity 
into nodules of flint, probably concentrating, in every 
instance, upon a piece of decaying organic matter, as has 
been the case with the nodules of ironstone in the earher 
rocks, and the spherules of the oolite. 

What is more remarkable, M. Ehrenberg has ascer- 
tained that at least fifty-seven species of the microscopic 
animals of the chalk, being infusoria and calcareous- 
shelled polythalamia, are still found living in various 
parts of the earth. These species are the most abundant 
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in the rock. Singly they are the most unimportant of 
all aniiuals, but in the mass, forming as they do such 
enormous strata over a large part of the earth's surface, 
they have an importance greatly exceeding that of the 
largest and noblest of the beasts of the field. Moreover, 
these species have a peculiar interest, as the only specific 
types of that early age which are reproduced in the 
present day. Species of sea mollusks, of reptiles, and of 
mammifers, have been changed again and again, since the 
cretaceous era , and it is not till a long subsequent age 
that wo find the liist traces of any other of even the 
humblest species which now exist; but here have these 
humble infusoria and poljthalamia kept their place on 
earth through all its re\olutions since that time — are 
we to say, safe in their very humility, which might adapt 
them to a greater variety of circumstances than most 
other animals, or are we required to look for some other 
explanation of the phenomenon ? 

All the ordinary and more observable orders of the 
inhabitants of the sea, except the cetacea, have been 
found in the cretaceous formation — zoophytes, radiaria, 
mollusks, Crustacea {in great variety of species), and 
fishes in smaller variety, Down to this period, the 
placoid and ganoid fishes had, as far as we have evidence, 
flourished alone ; now they decline, and we begin to find 
in their place fishes of two orders of superior organisa- 
tion, the oiders which predominate in the present creation. 
The^ aie osseous m internal structure, with corneous 
sciles, the latter being circular in the one case, and 
pectinated or indented at one side in the other; hence 
the two orders are Lilled lespectively cycloid and ctenoid 
by M. Agassiz, who, as has been remarked, asserts that 
the outer covering of fishes is a sufficient indication of 
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Iheir whole structure. ].ii Europe, remaimi of the marine 
Silurians hjive been i'ounti ; they uiay he presumed to 
have become extinct in that pait of the globe before this 
time, their place and destructive office being peihaps 
supplied by cartilaginous fishes, of which the teeth are 
found in great quantities. In America, however, remains 
of the plesiosaurus have been discovered in this part of 
the stratified series. The reptiles, too, so numerous in 
the two prececling periods, appear to have now much 
diminished in numbers. One, entitled the mosaisaurus, 
seems to have held an intermediate place between the 
monitor and iguana, and to have been about twenty- 
five feet long, with a tail calculated to assist it power- 
fully in swimming. Crocodiles and turtles existed, and 
amongst the fishes were some of a saurian character. 

Fuci abounded in the seas of this era. Confervse xre, 
found enclosed in fiints. Of terrestrial vegetation, as 
of terrestrial animals, the specimens in the European 
area are comparatively rare, rendering it probable that 
there was no dry land near. The remains ai* chiefly 
of ferns, conifers, and cycadeie, but in the two former 
cases we have only cones and leaves. There have been 
discovered many pieces of wood, containing holes drilled 
by the teredo, and thus showing that they had been 
long drifted about in the ocean before being entombed 
at the bottom. 

The series in Ameiicn corresponding to this, entitled 
tlie feiTUgiiious sand formation, presents fossils generally 
identical with those of Europe, not excepting the frag- 
ments of drilled wood ; showing that, in this, as in eailier 
ages, there was a parity of conditions for animal life 
over a. vast tract of the earth's surface. To European 
reptiles, the Ameiican formation adds a gigantic one, 
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styled the saurodon, from tLe lizard-liie cliaracter oi 
its teeth. 

We have seen that footsteps of buds aie considered to 
have been discovered in Ameiica, m the new red sand- 
stone. Some similar iisolated phenomena occur in tho 
hubeequent foimation'- Di "MmtcU discovered sonic 
bone*, of birdo apparentlj mj ler>- ir the^^eilden Thf 
immediate connexion ot th it set ot 1 it is b ith land ni t \ 
iccount of couisc foi then c ntamingatene tiial organic 
lehc which the minne hedi above and below did not 
possess In the '-late of Glana m bwitaeiluid coi 
responding' to the English gait in tlie chalk foimation 
the remains of i bird ha\e been found Fiom a chalk 
bed neai Maidstone la\e likewise been extractel some 
lemaans of a bird supposed to have been of the long 
winged swimmer family and eq i il in size to the ilKitros 
These it must be oviiel ue le'* sti ig traca of th 
buds than we posses.s of the leptiles ind othei tnl e 
but it must be I'cmembered that the evidence of tos. ils 
da to the ahseuoe of ,iny class of animals fioin .i certain 
period of the earth's history, can never be considered as 
more than negative. Animals, of which ^^■e find no 
remains in a particular formation, may, nevertlieless, 
have lived at the time, and it may have only been from 
unfavourable circumstance that their remains Jiave not 
lieen presei-ved for our inspection. The single circum- 
stance of their being little liable to be cai-ried down 
into seas, might he the cause of their non-appearance in 
our quarries. Thei* is at ttie same time a limit to 
uncertainty on this point. We see, from what remains 
iiave been found in the whole series, ii clear progi'ess 
throughout, fiiDtii humble to superior types of being. 
Hence we derive a light as to what animals niay have 
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existed iit particular times, which is in some measni« 
indepeiiileiit of the specialtiea of fossilology. The birds 
are below the mammalia in the animal scale ; and 
therefore they may be supposed to have existed about 
the time of the new red Bandstooe and oolite, although 
we find htit slight traces of them in those formations, 
and, it may be said, till a considerably later period. 
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EKA OF THE TERTIAEY FOKMATION. 

MAMMALIA ABUXDAST. 

The chalk-beds are the highest which extend over n, 
considerable space; but in hollows of these beds, com- 
paratively limited in extent, there have been formed 
series of strata — clays, limestones, marls, alternating — to 
which the name of the Tertiary Formatum has been 
apphed. London and Paris alike rest on basins of this 
formation, and another such basin extends from near 
Winchester, under Southampton, and re-appears in the 
Isle of Wight. A stripe of it extends along the east coa st 
of North America, from Massachusetts to Florida^ It is 
also found in Sicily and Italy, insensibly blended with 
formations still in progress. Though comparatively ft 
local formation, it is not of the less importance as a record 
of the condition of the earth during a certain period. As 
in other formations, it is marked, in the most distant, 
localities, by identity of organic remains. 

The hollows filled by the tertiary formation must be 
considered as the beds of estuaries left at the conclusion 
of the cretaceous period. We have seen that an estuary, 
eitlier by the drifting up of its mouth, or a change of 
level in that quarter, may be supposed to have become 
an inland sheet of water, and that, by another change, 
of the reverse kind, it may be supposed to have become 
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an estuai'y again. Such changes the Paris Ijasin 
appears to have undergone oftener than once, for, fii-hl. 
we have there a fresh-wat-or foiination of clay and liino- 
stone beds; then, a marine Kmestone formation; nest, 
a second freah-water formation, in which the material of 
the celebrited plaste} nf Pam (ejpsum) i» jneluded , 
then, a second maiine foimation of sand^ and !ini\ 
beds, and hnallj, a thud fcenet, of fre^h witei stititi 
Such alternations occui in other examples of the teitian 
formation likewise 

The tertiaiv beds piesent all hut an entirelj new '«t 
of animals, and as we iseend in the series, we hnd moie 
and moie of theie identical with fepecies stiil eMsting 
upon eaifch, as if we had now leached the dawn of the 
piesent atatfl of the zoology ot our planet B^ ti ■' 
studj of the shelh alone, Mr Ljell ha'i been enabled to 
di\ide the whole term into foui sub periods, to which lie 
has given names with reference to the proportions which 
they respectively present of surviving species^ — first, the 
eocene (from ij«t, the dawn ; ;(nHio(-, recent) ; second, the 
miocene (jiuay, less) ; third, older pHocene {itXiiaii, more) ; 
fourth, newer pliocene. 

EOCENE SUB- PERIOD. 

The eocene period presents, in three continental groups, 
1238 species of shells, of which forty-two, or 3'5 pei' 
cent., yet liourish. Some of these are remarkable 
enough ; but they all sink into insignificance beside the 
mammalian remains which the lower eocene deposits of 
the Paris basin present to us, showing that the laniJ 
had now become the theatre of an extensive creation of 
the highest class of animals. Cuvier ascertained about 
fifty species of these, all of them long since extinct. A 
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c nsi lei able number are pachyden ik *■ of a character 
approximating to the South American t^pir the nsimes, 
paheothenum aiitl lacotheiium anoplothenum, loplii- 
olon ic haie been applied to them with a considera- 
tion of more or less con'^picnous pecuhaiities; but .1 
desenption of the first maj gi\e some geneial iilea of 
the whole It was about the size of 1 horee but more 
squat and clumsy and with a heaviei head and a lower 
jaw shoiter than the upper the teet alio instead of 
hooves piesentel thiee large toes rounded and unpro- 
vided with cUw- The&e ammal& weie all herbivorous. 
Amongst an immense numbei of others are fc md many 
new reptiles some of them adapted for fiesh water; 
species of birk albed to the -ea laiL LUiIew, quail, 
buzzard owl, and pelican species allied to the dormouse 
and squirrel aLo the opossum and lacoon and species 
allied to the genette, fox, and wolf. 

MIOCENE SUB-PERIOD. 

In the miocene sub-period, the shells give eighteen per 
cent, of existing species, showing a considerable advance 
from the preceding era, with respect to the inhabitants 
of the sea. The advance in the land animals is less 
marked, but yet considerable. The predominating forms 
are still pachydermatous, and the tapir type continues 
to be conspicuous. One animal of this kind, called the 
dinolheri-WM, is supposed to have been not less than 
eighteen feet long : it had a. mole-like form of the 
shoulder-blade, conferring the power of digging for food, 
and a couple of tuski, turning down fi-om the lower jaw, 

* Thick-skinned niiimnU Thi9 tei-m has been given by Ciivier 
to an order in which the hog, elephant, horee, and rhinoceros are 
included. 
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by which it could have attached itself, hke the walrus, 
to a phore or hank, while its body floated la the water 
Dr. Euckland considers tliis and some ^imiLii miocene 
Einiiuals, as adapted for a semi-aquatic life, in a legioii 
whew lakes abounded. Besides the tapirs, we line m 
this era animals allied to the glutton, the beai, the do;r 
the horse, the hog, and lastly, several fehiwe (creatuies 
of which the lion is the type); all of which aie new 
forms, as far as we know. There wai also an abundance 
of marine mammalia, seals, dolphins, lamantins, walruses, 
and whales, none of which had previouslj a 



PLIOCENE SUB-PEIilon, 

The shells of the older pliocene give from thirty-five 
to fifty ; those of the newer, from ninety to ninety-five 
per cent, of existing .species. The pachydermata of the 
preceding era now disappear and are replaced by others 
belonging to still existing famiHes — elephant, hippopota- 
mus, rhinoceros — though cow extinct as species. Some of 
these are startling, from their enormous magnitude. The 
great mastodon, whose I'emiiins are found in abundance 
in America, was a species of elephant, judged, from pecu- 
liarities of its teeth, to have lived on aquatic plants, and 
i-eaching the height of twelve feet. The mammoth was 
(mother elephant, but supposed to have sui'viverl til! 
comparatively recent times, as a specimen, in all respects 
entire, wiu- found m 1801, preseived in ice, m Sibeim 
We are moie sui-pnsed >n fandni^ huch gigantic propoi 
tions m jii animal called the megathenuui, which niuk-- 
in an oidei now assuming much humhlei foims — the 
edentati — to vhich the sloth, int eatei, tiid irmudiHo 
belong The inegi-theuiiiii htd a skeleton of euoimoiis 
solidity, K ith an aimoui-clad )x>dy, and fave toe=!, termma- 



dbv Google 



I04 VESTIGES OF THE 

tiiig in huge claws, whei-ewitli to grasp tiie branches, from 
ivliich, like its existing congener, the sloth, it deiived its 
food. The inegtJonyx was a similiu- animal, only some- 
what less than the preceding. Finally, the pliocene gives 
us for the first time, oxen, deer, camels, and other speci- 
mens of the ruminantioi. 

Such is an outline of the fauna of the tertiary era, 
as ascertained by the illustrious naturalists who first 
devoted their attention to it. It will be observed that 
it brings us up to the felime, or camivora, a considerably 
elevated point in the animal scale, but still leaving a 
blank for the quadmniana (monkeys) and for man, who 
collectively form, as will be afterwards seen, the first 
group in that scale. It sometimes happens, however, as 
we have seen, that a few rave traces of a particular class 
of animals are in time found in formations originally 
thought ta be destitute of them, displaying as it were a 
dawn of that department of creatioiL Such seems to be 
the case with at least the quadrumana. A jaw-bone and 
tooth of an animal of this order, and belonging to the 
genus macacus, were found in the London clay (eocene), 
at Kyson, nearWoodbridge, in 1839. Another jaw-bone, 
containing several teeth, supposed to have belonged to a 
species of monkey about three feet high, was discovered 
about the same time in a stratum of mai'l surmounted 
by compact limestone, in the department of Gers, at the 
foot of the Pyrenees. Associated with this last were 
remains of not less that thirty mammiferous quadrupeds, 
including three species of rhinoceros, a large anoplothe- 
rium, three species of deer, two antelopes, a true dog, a 
large cat, an animal like a weazel, a small hare, and a 
huge species of the edentata. Both of these places are 
considerably to the north of any region now inhabited by 
the monkey tribes. Fossil remains of quadni 
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been found ia at least two other parts of the earth — 
namely, tlie sub-Himalayan lulls, near the Sntlej, and iii 
Brazil (both in the tertiary sti-ata) ; the first being a 
large species of Bemnopithecus, and the second a still 
larger animal belonging to the American group of 
monkeys, but a new genus, and denominated by its 
discoverer. Dr. Lund, protopithecus. The latter would 
be four feet in height. 

One. remarkable circumstance connected with the ter- 
tiary formation remains to be noticed — namely, the pre- 
valence of volcanic action at that era. In Auvergne, in 
Catalonia, near Venice, and in the vicinity of Home and 
Naples, lavas exactly resembling the produce of existing 
volcanoes, are associated and intermixed with the lacus- 
trine as well as marine tertiaries. The superficies of 
tertiaries in England is disturbed by two great swells, 
forming what are called anticlinal axes, one of which 
divides the London from the Hampshire basin, while the 
other passes through the Isle of Wight, both throwing 
the strata down at a violent inclination towards tlie 
north, as if the subterranean disturbing force had teavf-i/ 
forward in that direction. The Pyrenees, too, and Alps, 
have both undergone elevation since the deposition of the 
tertiaries ; and in Sicily thei-e are mountains which have 
risen three thousand feet since the deposition of some of 
the most recent of these rocks, Tlie general effect of 
these operations was of course to extend the land surface, 
and to increase the variety of its features, thus improving 
the natural drainage, and generally adapting the earth 
for the reception of higher classes of animals. 
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ERA OF THE SUPEREICIAL FOPMATIONrt. 

COMMENCEMENT OF PRESENT SPECIES. 

Wb have now completed our survey of the series of stra- 
tified rocks, and traced in their fossils the progress of 
OTganic creation down to a time which seems not long 
antecedent to the appearance of man. There are, never- 
theless, monuments of still another era or space of time 
which it is all but certain did also precede that event. 

Over the rock formations of all eras, in various parts 
of the globe, but confined in general to situations not 
veiy elevated, there is a layer of stiff clay, mostly of ii 
blue colour, mingled with fragments of i-ock of all sizes, 
travel-worn, and otherwise, and to which geologists give 
the name of dihiviujn, as being apparently the produce of 
some vast flood, or of the sea thrown into an unusual 
agitation. It seems to indicate that, at the time when it 
was laid down, much of the present dry land whs under 
the ocean, a supposition which we shall see supported by 
other evidence. The included masses of rock have been 
carefnily inspected in many places, and traced to parti- 
cular parent beds at considerable distances. Connected 
with these phenomena ai-e certain rock surfaces on the 
slopes of hills and elsewhere, which exhibit groovings and 
scratchings, such as we might suppose would be produced 
by a quantity of loose blocks hurried along over them by 
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a flood. Another associated {ihenomeaon is that called 
cmjf mul tail, which exists iu majiy places — Hamely, ii 
rocky mountaiii, or lesser elevation, preMenting 011 one 
side the naked rock in a moi* oi' less aljrupt foim, and 
on the other a gentle nlope ; the sites of Windsor, Edin- 
burgh, and Stirling, with their respective castles, jire 
specimens of crag and tail. Finally, we may advert to 
<«i-tain long ridge.s of clay and gravel which an-est tlie 
attention of tiaveUera on the surface of Sweden and. 
Finland, and which ai-e also found in the United Btjites, 
where, indeed, the whole of these phenomena have been 
observed over a large surface, as well as in Europe. It 
is very remarkable that the direction from which the 
diluvial blocks have generally come, the lines of the 
grooved rock surfaces, the direction of the crag and tail 
eminences, and that of the clay and gravel ridges- 
phenomena, be it observed, extending over the northern 
parts of both Europe and America— ai-e all from the 
nort/i mid wjrtJirVieat tovxtrds t!ie soutJireast. "We thus 
acquire the idea of a powerful current moving in a 
direction from north-west to south-east, caiTying, besid&s 
mud, masses of rock which furrowed the solid surfaces 
as they passed along, abrading the north-west faces of 
many hills, but leaving the slopes in the opposite direc- 
tion uninjured, and in some instances forming long 
ridges of detritus along the sui-face. These avo cuiious 
considerations, and it lias become a question of mach 
interest, by what means, and under what circumstances, 
was such a current produced. One hypothetical answer 
has some plausibility about it. From an investigation of 
the nature of glaciers, and some observations which seem 
to indicate that these have at one time extended to lower 
levels, and existed in regions (the Scottish Highlands an 
example) where thei-e is now no perennial snow, it has 
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lieen surmised that there was a time, subseijueut to the 
tertiary era, when the circumpolar ice extended far into 
the tempetate zone, and formed a loftj', as well as exten- 
sive aecumulation. A change to a higher temperature, 
producing a sudden thaw of this mass, might set free 
such a quantity of water as would form a large flood, 
and the southward flow of this deluge, joined to the 
direction which it would obtain from the rotatory mo- 
tion of the globe, would of course produce that com- 
pound or south-easterly direction which the phenomena 
i-eqiiire. All of these speculations are as yet far too 
deflcient in facts to be of much value ; and I must freely 
own that, for one, I attach little importance to them. 
All that we can legitimately infer from the diluvium is, 
that the northern parts of Europe and America were 
then under the sea, and that a strong current set over 
them. 

Connected with the diluvium is the history of osaife~ 
rous caverns, of which specimens singly exist at Kirk- 
dale in Yoi-lfshire, Gailenreuth in Franconia, and other 
places. They occur in the calcareous strata, as the great 
(averns generally do, but have in all instances been 
naturally closed up till the recent period of their dis- 
covery. The floors are covered with what appears to be 
a bed of the diluvial clay, over which rests a crust of 
stalagmite, the result of the droppings from the roof 
since the time when the clay-bed was laid down. In the 
instances above specified, and several others, there have 
iieen found, under the clay bed, assemblages of the 
ijones of animals, of many various kinds. At Kirkdaie, 
for example, the remains of twenty-four species were 
ascertained— namely, pigeon, lark, raven, duck, and par- 
tridge; mouse, water-rat, rabbit, hare, deer (three 
species), ox, horse, hippopotamus, rhinoceros, elephant, 
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weazel, fox, wolf, bear, ttger, hyena. From many of 
the bones of the gentler of these animals being found in 
a braken state, it is supposed that the eave was a haunt 
of hyenas and other predaceous animals, by which the 
smaller ones were here consumed. This must have been 
at a time antecedent to the submersion which produced 
the diluvium, since the boaes are covered by a bed of 
that formation. It is impossible not to see here a very 
natural series of incidents. !Firat, the cave is frequented 
by wild beasts, who make it a kind of charnel-house. 
Then submerged in the current which has been spoken 
of it receives a clay Mooring from the waters containing 
that mattei i uspension. Finally, raised from the 
■witer but with no mouth to the open air, it remains 
unmtiuded on for a long series of ages, during which 
the c!aj flooiing receives a new calcareous covering from 
the droppmgs of the roof. Dr. Buckland, who examined 
and described the Kirkdale cave, was at first of opinion 
that it presented a physical evidence of the Koachian 
deluge; but he afterwards saw reason to consider its 
phenomena as of a time far apart from tliat event, which 
rests on evidence of an entirely different kind. 

Our attention is nest drawn to the erratic blocks or 
boulders, which in many parts of the earth are thickly 
strewn over the surface, particularly in the north of 
Europe. Some of these blocks are many tons in weight, 
yet are clearly ascertained to have belonged originally to 
situations at a great distance. Fragments, for example, 
of the granite of Shap Fell are found in every direction 
around to the distance of fifty miles, one piece being 
placed high upon Criffel Mountain, on the opposite side 
of the SoJway estuary ; so also are fragments of the Alps 
found far up tlie slopes of the Jura. There are even 
blocks on the east coast of England, suppose.! to have 
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travelled from Nonvay. The only rational conjecture 
which can be formed aw to the transport of such masses 
from so great ti distance, is one which presumes tiieiu 
bo have been caixiod and dropped by icebergs, while the 
space between their original and iinal sites wjis under 
ocean. Icebergs do even now cany off such masst's 
from the polar coasts, which, falling when the retaining' 
ice melta, must take up situations at the bottom of the 
sea analogous to those in which we find the erratic 
blocks of the present day. 

As the diluvium and erratic blocks clearly suppose one 
last long submersion of the surface {last, geologically 
speaking), there is another set of appearances wiiich ;i.s 
manifestly show the steps by which the land was made 
afterwards to reappear. These consist of terraces, which 
have been detected neai', and at some distance inland 
from, the coast lines of Scandinavia, Britain, America, 
and other regions, being evidently ancient beaches, or 
platforms, on which the mai'gin of the sea at one time 
rested. Tliey have been observed at different heights 
above the pi'eaent sea-level, from twenty to above twelve 
hundred feet ; and in many places they ai-e seen rising 
above each other in succession, to the number of thi-ee, 
four, and even more. The smooth flatness of these ter- 
races, with generally a slight inchnatiou towards the sea, 
the sandy comixwition of many of them, and, in some 
instiinces the preseiTation of mai'iue shells in the ground, 
identify thent perfectly with existing sea-beaches, not- 
withstanding the cuts and seoopings whicli have at 
frequent intervals been effected iu them by water-courses. 
The irresistible inference from the phenomena is, that the 
highest was first the const line ; then an elevation took 
place, and the second highest became so, the first being 
now i-aised into the air and thKra-n inland. Then, upon 
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.inotliei' elevation, the sea hegaji to forjn, at itK new point 
of contact witli the land, the third highest beach, and so 
on down to the platform nearest to the present sea-beach. 
Plienoniena of this kind become comparatively familiar 
t-o Hs, when we hear of evidence that the last sixty feet 
of the elevation of Sweden, and the last eighty-five of 
that of Chili, have tafeen place since man firat dwelt in 
those countries ; nay, that the elevation of the former 
country goes on at this time at the rats of about forty- 
five inches in a centui-y, and that a thousand miles of the 
Chilian coast rose four feet in one night, under the 
influence of a powerful earthquake, so lately as 1832, 
Subterranean forces, of the kind then exemplified in 
Chili, supply a ready explanation of the whole pheno- 
mena, though some other operating causes have heen 
suggested. In an inquiiy on this point, it becomes of 
consequence to learn some particnlai-s respecting the 
levels. Taking a particular beach, it is generally ob- 
served that the level continues the same along a con- 
siderable number of miles, and nothing lite breaks or 
hitches has as yet been detected in any casie. A second 
and a third beach are also observed to be exactly parallel 
to the first. These facts would seem to indicate quiet 
elevating movements, uniform over a large tract. It 
must, however, be remarked that the raised beaches at 
one part of a coast rarely coincide with those at another 
part forty or fifty miles off. "We might suppose this to 
indicate a limit in that extent of the uniformity of the 
elevating cause, but it would be rash to conclude positively 
that such is the case. In the present sea, as is well 
known, there are different levels at different places, 
owing to the operation of peculiar local causes, a.s 
currents, evaporation, and the influx of large rivers into 
narrow-mouthed estuaries. The differences of level in 
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the ancient heachea might I>e oecnsioned by some such 
causes. B\it, whatever doubt may rest on this miuoi- 
point, enough hafi been ascertained to settle the main 
one, that we have in these pktforms indubitable monu- 
ments of the last rise of the land from the sea, and the 
concluding great event of the geological history. 

The idea of such a widespread and passibly universal 
submersion unavoidably suggests some considerations as 
to the effect which it miglit have upon terrestrial animal 
life. It seema likely that this would be, on such an 
occasion, extensively, if not universally destroyed, Sor 
does the idea of its universal destruction seem the less 
plausible, when we remark, that none of the species of 
land animals heretofore discovered can be detected at a 
subsequent period. The whole seem to have been now 
changed. Some geologists incline to think tliat there 
was at this time a new development of terrestrial animal 
life upon the glohe, and M. Agassiz, whose opinion on 
such a subject must always be worthy of attention, 
speaks all but decidedly for such a conclusion. It must, 
however, be owned, that proofs for it are still scanty, 
beyond the bare fact of a submersion which appears to 
have had a very wide range. I must therefoi'e be ccm- 
tent to leave this point, as far as geological evidence is 
concerned, for future affirmation. 

There are some other superficial deposits, of less con- 
sequence on the present occasion than the diluvium — 
namely, lacustrine deposits, or filled-up lakes ; alluvium, 
or the deposits of rivers heside their margins; deltas, the 
deposits made by great ones at their efBux into the sea ; 
peat mosses ; and the vegetable soil. The animal re- 
mains found in these generally testify to a zoology on 
the verge of that which still exists, or melting into it, 
there being included many species which still exist. In 
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a lacustrine deposit "\Ifi k t \\ e 1 to ti \ le I 

York, there liave bee fo nd 1 o es of the elepl n 
rhinoceros, bison, wolf horse fel s leer b rd all o 
nearly all belonging t est net epe e assoc ated witl 
thirteen species of 1 n 1 n 1 f e h w .iter shells oxactl 
identical with type no v 1 v g n the v c n t j lu 
similar deposits in No th Ame ca ire rema ns of tl e 
mammoth, mastodon buff lo nj other dn mal 
extinct and living tjpe In \o-i tl e e supe-f 
deposits show prec sel ucl rema n as m gl t he 
pected from a time it whch the present em 

things (to use a vague but not unex^ ess ve phr 
obt lined but >et ^o fa remote in h o obg a o al 
of the dropping of many species, through familial 
pauses in the interval still howeier there i 
authentic oi satisfactory instance of human rei 
bemgfound except in deposits ob\iouslj of \ery modern 
date a tolerably strong proof that the cieation of 
own species is a pomparativelj lecent e\ent and 
pisteiiot (geneiiUj speaking) to 11 thp ^re»t nitural 
transartions chroricled by geclogj 
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GENI^IIAL CONSIDERATIONS 

RESPECTING THE ORIGEn OF THE ANI3(L\.TED TRIBES. 

Tnus concludes tbe wondrous chapter of the earth's 
history which is told by geology. It takes np our globe 
at tho period when Its original incandescent state had 
nearly ceased ; conducts it tlyough what we have everj' 
reason to believe were vast, or at least very considerable, 
spaces of time, in the course of which many superficial 
changes took place, and vegetable and aramal life was 
gradually developed ; and drops it just at the point when 
man was apparently about to enter on the scene. The 
compilation of such a history, from materials of ko 
extraordinary a, character, and the powerful nature of 
the evidence which these materials afford, are calculated 
to excite our admiration, and the result must be allowed 
to exalt the dignity of science, as a product of man's 
industry and his reason. 

If there is anything more than another impressed on 
our minds by the course of the geological history, it is 
that the same laws and conditions of Nature now ap- 
parent to us have existed throughout the whole time, 
though the operation of some of these laws may now be 
less conspicuous than in tho early ages, from some of 
the conditions having come to a settlement and a close. 
That seas have flowed and ebhed, and winds disturbed 
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tlieif sui-ffices, in the time of the secondary i-ocks, we 
have proof on the yet preserved surfaces of the sands 
which constituted marginw of the seas in those days. 
Even the fall of wind-slauted rain is evidenced on the 
same tablets. The washing down of detached matter 
from elevated gi-ounJs, whicli we see rivers constantly 
engaged in at the pi-eaent time, and which is daily nhal- 
loiving the seas adjacent to their mouths, only appears to 
have proceeded on a greater scale in earlier epochs. The 
volcanic subtei-ranean force, which we see belching forth 
lavas on the side.s of mountains, and throwing up new 
elevations by land and sea, was only more powerfully 
operative in distant ages. To turn to organic nature, 
vegetation seems to have proceeded then exactly as now. 
The very alternation of the seasons has been read in 
unmistakable characters in sections of the trees of those 
days, precisely as it might be read in a section of a ti'oe 
ait down yesterday. The system of prey amongst 
animals flourished throughout the whole of the pre- 
human period; and the adaptation of all plants and 
animals to their respective spheres of existence was as 
perfect in those early ages as it is still. 

But, as has been observed, the operation of the laws 
may he modified by conditions. At one early age, if 
there was any dry hind at all, it was perhaps enveloped 
in an atmosphere uniit for the existence of ten-estrial 
animals, and which had to go through some changes 
before that condition was altered. In the cai-bonigenous 
era, diy land seems to have consisted only of clusters of 
islands, and the temperature was much above what now 
obt^ns at the -same places. Volcanic forces, and perhaps 
also the disintegmting power, seem to have been on the 
decrease since the first, or we have at least long enjoyed 
an exemption from such paroxysms of the former, iir- 
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:ippear to have pi-evailecl at the close of the coaJ formation 
ill England and throughout the tertiary era. The surface 
has also undergone a gradual progreas by ivhich it has 
Income always mo»-e and more variegated and thereby 
iitted for the i-esidenee of a higher class of animals. 

In pursuing the pragress of the development of both 
plants and animals upon the globe, we have seen an 
advance in both cases, along the line — or, it may 
be, lines — leading to the higher forms of organisation. 
Amongst plants, we have first sea^weeds, afterwards land 
plants; and amongst these the simpler (cellular and 
ciyptogamic) before the more complex. In the depart- 
ment of zoology, we see zoophytes, radiata, mollusca, 
articulata, existing for ages before there were any higher 
forms. The first step forward givea iisiies, the humblest 
clasM of the vertebrata ; and, moreover, the earliest fishes 
paitake of the character of the next lowest sub-kingdom, 
the articulata. Afterwards come land animals, of which 
the tiret are reptiles, universally allowed to be the type 
next in advance from fishes, and to be connected with 
these by the links of an insensible gradation. From 
reptiles we advance to birds, and thence to mammalia, 
which are commenced by marsupialia, acknowledgedly 
low forms in their class. That there is thus a progress 
of some kind, the most superficial glance at the geological 
history is sufficient to convince us. Indeed the doctrine 
of the gradation of animal forms has received a remark- 
able support from the discoveries of this science, as 
several types formerly wanting to a completion of the 
series liave been found in a fossil state.* 
f It is scarcely less evident, from the geological record, 

* Intervals in the serius wei-e iiuniei'ous in the department of the 
pachjdemiata ; many of these gnpa are now filled up from tlie estiuet 
genera Ibund iu tiie tertiarj formation. 
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that the progi'ess of organic life has observed some cor- 
I'espoudeiice with the progress of physical conditions on 
the surface. 'We do not know for certiiin that the sea.at 
the time when it supported radiated, molluscous, and ai'ti- 
culated families, was incapable of suppoi'ting fishes ; but 
causes for such a limitation are far h-oia inconceivable. 
The huge aaurians appear to liave been precisely adapted 
to the low muddy coasts and sea margins of the time 
when they flourished. Marsupials appear at the time 
when the surface was generally in that flat, imperfectly 
vai'iegated state in which we find Australia, the region 
where they now live in the greatest abundance, and one 
which has no higher native mammalian type. Finally, it 
was not till the land and sea liad come into their present 
relations, and the former, in its principal continents, had 
acijuired the irregularity of surface necessary for man, 
that man appeared. We have likewise seen reason for 
supposing that land animals could not have lived before 
the carbonigenous era, owing to the great charge of car- 
bonic acid gas presumed to have been contained in the 
atmosphere down to that time. The surplus of this 
having gone, as M. Emgniart suggests, to form the vege- 
tation whose ruins became coal, and the air being thus 
brought to its present state, land animals immediately 
appeared. So also, sea-plants were at first the only 
specimens of vegetation, because there appears to have 
been no place where other plants could be produced 
or supported. Land vegetation followed, at first simple, 
afterwards complex, probably in conformity witii an 
advance of the conditions required by the higher class 
of plants. In short, we see everywhere throughout the 
geological histoiy, strong traces of a parallel advance of 
the physical conditions and the organic forms. 

In examining the fossils of the lower marine creatioui 
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witli a reference to the kind of rock in connexion with 
which they ai-e found, it is obKen'ed that some sti-ata are 
attended by a much greatar abundance of both species 
and individuals than others. They abound most in 
calcareous I'ocks, whiuh ia precisely what might be ex- 
pected, since lime is necessary for the formation of the 
Khells of the nioUusks and articulate, and the bai'd sub- 
stance of the criiioidea and corals ; next in the carboni- 
ferous series ; next in the tertiary ; next in the new red 
sandstone ; next in slates ; and lastly, least of all, in the 
primary rocks,* This may have been the case without 
i-egard to the origination of new species, but more 
probably it was otherwise ; or why, for instance, should 
the polypiferous zoophyta be found almost exclusively in 
the limestones? There are, indeed, abundant appear- 
ances as if, throughout all the changes of the surface, 
the various kinds of organic life invariably pressed hi, 
immediately on the specially suitable conditions arising, 
so that no place which could support any form of organic 
being might he left for any length of time unoccupied. 
Nor is it less remarkable how various species are with- 
drawn from the earth, when the proper conditions for 
their particular existence ai* changed. The trilobite, of 
which fifty species existed during the earlier formations, 
was extirpated befoi* the secondary had commenced, 
and appeared no more. The ammonite does not appear 
alx>YO the chalk. The species, and even genera of all 
the early radiata and' moUusks were exchanged for 
others long ago. Not one species of any creature which 
flourished before the tertiary (E^renberg's iufusoria 
excepted) now exists ; and of the mammalia which arose 
during that series, many forms are altogethei' gone, 

* SuL> {'»\KT \<y Prufebsui- Edward furbca, load to lliu Erititli 
AeBuciuliuu, 1 8 39. 
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while of others wo have now only kindred species. Thus 
we find not only frequent additions to the previously 
existing forms, but frequent withdrawals of forms which 
had apparently become inappropriate — a constant shift- 
ing as well aj^ advanne — a fa<^; calculated very forcibly 
to arrest attention, 

A candid consideration of all these circumstances can 
scarcely fail to introduce into our minds a somewhat 
different idea of organic creation from what has hitherto 
been generally entertained. That God created animated 
beings as. well as the terraqueous theatre of their being, 
is a fact so powerfully evidenced, a.nd so universally re- 
eei% ed that I at once take it for granted. But in the 
partieulais of this so highly supported idea, we surely 
here see cause toi some re-consideration. It may now 
be inquired — ^In what way was the citation of animated 
beings effecte 1 ' The ordinary notion may, I think, bo 
not unjustly desci ibed as this— that the Almighty Authoi- 
produced the progenitors of all existing species by some 
sort of personal or immediate exertion. But how does 
this notion comport with what we have seen of the 
gradual advance of species, from the humblest to the 
highest ? How can we suppose an immediate exertion 
of tbis creative power at one time to produce zoophytes, 
another time to add a few marine molluaks, another to 
bring in one or two Crustacea, again to produce crusta- 
ceous fishes, again perfect fishes, and so on to the end ? 
This would surely he to take a very mean view of the 
Creative Power — to, in short, anthroporaorphise it, or 
reduce it to some such character as that borne by the 
ordinary proceedings of mankind. And yet this would 
be unavoidable ; foe that the organic creation was thus 
progressive through a long space of time, rests on evi- 
dence which nothing can overturn or gainsay. Some 
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tie 1 tie 1 e to tl eg 1 t / <,] 

n hicl tl e D r ne iutho p o eeded the o g- <■ 
e ejit on Let u seek n the hL.to j of tl e e th s fo 
n at for a ne s gge&t on on tin po t W e h,i ft 
seen poveiful eviien that the co st ton of tl 9 
glohe nn I ts assoc j,te a 1 nf entially that of •iU tl e 
otl e globe of <ii a e va the e It not of any mme 
1 ate o pe ■so al exe i o on the pi t of the lie tj 
but of natural law n 1 1 ■v e e\p "essions of h s IL 
Tft hat IS to 1 nde o [ f os ng that the o g m crea 

t on b also re&ult ot natural laws whi h a e m 1 ke 
a nei in expres o of 1 s w 11 ? Mo e than tl tl e 
fa t ot the CO ni oal ar angeme ts beu g an efFe t of 
n turil la is a powerf 1 argument for the orga c 
a rangements be ng so like v le lor how an ve s ppof,e 
that the august Be ng who brougl t all these co ntles. 
worlds to torm bythe s.mpleestabiislmeat of •in t 1 
p no pie flow ng fr m 1 m ud is to nterfeie per 
so lly nnd ei ec •illy on e erj o s on hen a ew hell 
fish or reptile was to be ushered into existence on one. of 
these worlds % Surely this idea is too ridiculous to b^ for 
a moment entertained. 

It will be objected that the ordinary conceptions of 
Christian nations on this subject are directly derived 
from Scripture, or, at least, are in conformity with it. 
If they were clearly and unequivocally supported by 
Scripture, it may readily be allowed that there would be 
a strong objection to the reception of any opposite hypo- 
thesis. But the fact is, however startling the pi'esent 
announcement of it may he, that the first chapter of the 
Mosaic rerMjrd is not only not in harmony with the 
ordinary ideas of mankind respecting oosmical ond 
organic creation, but is opposed to them, and only m 
accordance with the views here taken. "When we care- 
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fullv peruse it with awikened minds, we find that all 
the ptocedure is represented primanly and pre-eminently 
as flowing fiom oonwMwh atid expressiotts 0/ will, not 
front ditect acts Let there be light — let there be a 
htmament — let the liiy Jand appear — let the earth bring 
forth ^lass the herb the tree— let the waters biing forth 
the moving cieature that hath hfe — let the earth bring 
forth the living creature after his kind^these are the 
terms m which the pnncipal acts are described. The 
ad htiontl expressions — Ood made the firmament— God 
made the beast of the earth, tkc., occur subordinately, 
and only in a few instances; they do not necessarily 
convey a diffeient idei of the mode of creation, and, 
indeed, onl> appeal a^ alternative phrases, in the usual 
duplicitue mannpr of Ea'Jtern naiTative. Keeping this 
in iiew the woids u^ied in a subsequent place, "God 
Jormed man in his own image," cannot well be under- 
stood la imphing any more than what was implied 
befoie— nimel> th it man was produced in consequence 
of an expression of the Divine will to that effect. Thus, 
the sciiptuial objection quickly vanishes, and the pre- 
valent ideab about the oiganic creation appear only as a 
mistalen infeience fiom the test, formed at a time when 
man s ignorance pi evented him from drawing therefrom 
\ ]u,st conclusion At the ssime time, I freely own that 
1 do not think it right to adduce the Mosaic record, 
either m objection to or support of, any natural hypo- 
thesis and this foi many reasons, but particularly for 
thi-i, that there is not the least appearance of an inten- 
tion in that book to give philosophically exact ^-iews 
of natuie 

To a leasonable mmd the Divine attributes must 
appeal not diminished, or reduced in any way, by 
supposing I election l>j law, but iniinitely exalted. It 
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is the naiTOwebt of all views of tlie Deity, and eliarat- 
tei'istic of a iiumble class of intellects, to Kuppose him 
acting constantly in particular ways for particular 
occasions. It, fot one thing, greatly detracts from his 
foresight, the most undeniable of all the attributes of 
Omuipotence. It lowers him towards the level of om- 
own humble intellects. Much more worthy of hiui it 
KHi-ely is, to suppose tliat all things have been com- 
misaioued by him from the first, though ueither is he 
absent from a particle of the current of natural afiiurs in 
one sense, seeing that the whole system is continually 
supported by his providence. Even in human affairs, if 
I may be allowed to adopt a familiar Dlustration, there 
is a constant progress from specific action for pai-ticular 
occasions, to arrangements which, once established, shall 
continue to answer foi' a great midtitude of occasions. 
Such plans the enlightened readily foi-m for themselves, 
aud conceive as being adopted by aU who have to attend 
to a multitude of alfiurs, while the ignorant suppose eveiy 
act of the greatest public functionary to be the result of 
some special consideration and care on his part alone. Are 
w-e to suppose the Deity adopting plans which harmonise 
only with the modes of procedure of the less enlightened 
of our race 1 Those who would object to the hypothesis 
of a ci'cation hy the intei'vention of law, do not perhaps 
consider how powerful an argument in favour of the 
existence of Grod is lost by rejecting this doctrine. When 
!ill is seen to be the result of Juw, the idea of au 
Ahnigjity Author becomes ifi-esistilile, for the ci'eiition 
i)f a law for an endless series of pheuomeim — iin act of 
intelligence above all else tluit we can conceive — could 
have no other imaginable source, and tells, iuoreo\ei', hh 
strongly for a sustaining as for an originating powei'. 
On this point a remark of Dr. Bucklaiid seems applicable : 
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''If tiie properties adopted by tiieelementfiiit the moiuent 
of their creation adapted them beforehand to the infinity 
oE complicated useful purposes which they have ah'eady 
answered and may have still farther to answer, under 
many dispensations o£ the material world, such an 
aboriginal constitution, so far from superseding an in- 
telligent agent, would only exalt our conceptions of the 
consummate skill wad power that could comprehend such 
an infinity of future utes under future systems, Jn the 
original groundwork of his creation." 

A lite writer, in a work embi-aciug a vast amount of 
miscellaneous knowledge, but written in a dogmatic style, 
argues at great length for the doctrine of more immediate 
exertions on the part of the Deity in the works of his 
creation. One of the most striking of his illustrations 
is as follows : — " The coral polypi, united by a common 
animal bond, construct a defined form in stone ; many 
lands construct many forms. An allotted instinct may 
permit each polypus to construct its own cell, but there is 
no superintending one to direct the pattern, nor can the 
workers unite by consultation for such an end. There is 
no recipient for an instinct by which the pattern might 
be constructed. It is God alone, therefore, who is the 
architect ; and for this end, consequently, he must dispose 
of every new polypus required to continue the pattern, 
in a new and peculiar position, which the animal could 
not have discovered by itself. Yet moi*, millious of 
these blind workers unite their works to form an island, 
which is also WMUght out according to a constant general 
pattern, and of a very peculiar nature, though the 
separate coral works are numerously diverse. Still less, 
then, here is an instinct possible. The Great Ai-ohitect 
himself must execute what he planned, in each case 
equally. He uses these little and senseless animals as 
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hands ; but they are hands which hinisetf must direct. 
He must direct eaeh one everywhere, and theiefore he is 
ever acting."* This is a most notable example of a 
dangerous kind of reasoning. It is now believed that 
corals have a general Kfe and sensation throughout the 
whole mass, residing in the nervous tissue which envelops 
them ; consequently, there is nothing more wonderful in 
their determinate general forms than in those of other 
animals. 

It may here he remarked that there is in our doctrine 
that harmony in all the associated phenomena which 
generally marks great truths. First, it -agrees, as we 
have seen, with the idea of planet -creation hy natural 
kw. Secondly, upon this supposition, all that geology 
telle us of the succession of species appears natural and 
intelligible. Organic hfe presses in, as has been re- 
marked, wherever there is room and encouragement for 
it, the forms being always such as suited the circum- 
stances, and in a certain relation to them, as, for example, 
where the limestone-forming seas produced an abundance 
of corals, crinoidea, and shell-fish How weU the exten- 
sive changes of species which are e\ idenced by geology, 
comport with our view of the detxils of \w- creation, 
will be seen when these come to be explained The more 
solitaiy commencements of species, which would have 
been the most inconceivably paltrj exeicise for an imme. 
diately creative power, are sufficiently worthy of one 
operating hy laws. 

It is also to be observed, that the thing to be ac- 
counted for is not merely the origination of organic 
being upon this little planet, third of a series which is 
but one of hundreds of thousands of series, the whole of 
which again form but one portion of an apparently infinite 
* Macculloch on the Attrilrates of Ihe Deity, iii. 569, 
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globe-peopled space, where al! seems analogous. We 
have to suppose tlmt every one of these numbevless 
globes is either a theatre of organic being, or in the way 
of becoming so. This Ls a concliisioii which e\"ery addi- 
tion to our knowledge makes only the more irresistible. 
Is it conceivable, as a fitting mode of exercise for creative 
intelligence, that it should be constantly moving from 
one sphere to another, to form and plant the various 
species which may be required in each situation at pni 
ticular times? Is such an idea accordant with oui 
general conception of the dignity, not to speak of the 
power, of the Great Author J Yet such is the notion 
which we must form, if we adhere to the doctrine ol 
special exercise. Let us see, on the other hand, how the 
doctrine of a creation by law agrees w ith this expanded 
view of the organic world. 

Unprepared as most men may be for such an announce 
ment, there can be no doubt that we are able, in this 
limited hphere, to form some satisfactory conclusions aa 
to the plants and inimaK of those other spheies which 
move At such immense distances from us. Suppose 
that the hi^t peiwns of <in early nation who made a 
ship and ventured to sea m it observed as they sailed 
along a set of objects which they had never before "leen 
— namely a fleet of other ships — would they not have 
been justified in supposing that tho e ships vveie occupied 
like their own bv human beings po^setAing hands to row 
and steer e\es to watch the ngos of the vveathei in 
telhgence to guiie them from one place ti another — m 
short beings m all respects like themselves or orh 
showing such diHerenoea as they knew to be producible 
by lifteience of clnnato and habits of life J Preciselv 
in thi& mmner we can speculate on the inhabitmts ot 
lemote splieres 'We hee that mattei his origin Ulj been 
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dift'used in one mass, of which tJie spheres are portions. 
Consequently, inorganic matter must be presumed to be 
eveiywheie the same, although probably with differences 
in the piopoitions of ingredients in different globes, and 
Also some difference of conditions. Out of a certain 
Humbei ot the elements of inorganic matter are composed 
organic bodies, both vegetable and animal; such mi.ist be 
the lule in Jupiter and in Sirius, as it is here. We, 
theietore, are all but certain that herbaceous and ligneous 
ftbie, thdt flesh and blood, are the constituents of the 
oigamc beings of all those spheres which are as yet seats 
of life triavitation we see to be an all-pervading prin- 
(iple therefore there must be a relation between the 
spheies and their respective organic occupants, by virtue 
of which they are fixed, us fai' aw nece.ssary, on the 
surface. Such a relation, of course, involves dettuls as 
to the density and elasticity of structure, as well as size, 
of the organic tenants, in proportion to the gravity of the 
lespective planets — peculiarities, however, which mi\ 
quite well consist with the idea of a unuersaht-\ of 
general types, to which we ai'e about to come Elec 
tricity we also see to be universal ; if, therefore it be i 
principle concerned in life and in ment.il action, i.- 
science strongly suggests, life and mentfll action must 
everywhere be of one general eharactei ^\ e come to 
comparatively a matter of detail, when we advert to heat 
and light ; yet it is important to consider that these are 
universal agents, and that, as they bear marked relations 
to organic life and structure on earth, they may he 
presumed to do so in other spheres also. The considera- 
tions as to light are particularly interesting, for, on our 
globe, the stnieture of one important organ, almost 
universally distributed in the animal kingdom, is in 
direct and precise relation to it. Where there is light 
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there wll be eyes, and these, in other spheres, viill be 
the same in all respects aa the eyes of telhirim ammals, 
vith 01 \y uch difFei-ences as may be necessaiy to accoi'd 

th n moi peculiarities of condition and of situation. 
It IS b it 1 fctnall Ktretch of the argument to suppo&e tliat, 
one on j 1 lous organ of .-i. hii'ge [loi-tion of our animal 
kii gdoi 1 being thus uiiiverijal, a piu-ity in all the other 
o gana — species for species, class for class, kingdom foi- 
kii gdom — !•) highly liiely, and that thus the inhaliitiiuts 
of all the other globes of space bear not only a general, 
but X paiticular resemblance to those of oui' own. 

Assuming that organic beings are thus spread over all 
wpace, the idea of their having all come into existence by 
the operation of laws everywhere applicable, ia only con- 
formable to that principle, acknowledged to be so generally 
visible in the afi'airs of Providence, to Iiave all done by 
the employment of the smallest possible amount of means. 
Thus, as one set of laws produced all orbs and their 
motions and geognostio iUTangements, so one set of laws 
ovei'spread them all with life. The whole productive or 
creative arrangements ai'e therefore in perfect unity. 
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PARTICULAR CONSIDEKATIONS 

RESPECTING THE OHJGIN OF THE ANIMATED TRIBES. 

The general likelihood oE an organic creation lij- law 
having been shown, we are next to inquire if science has 
any facts tending to bring the assumption more nearly 
home to nature. Such facts there certainly are ; but it 
cannot be surprising that they are comparatively few and 
scattered, when we consider that the inquiry is into one 
of nature's profoundest mysteries, and one which has 
hitherto engaged no direct attention in almost any 
quarter. 

Crystallisation is confessedly a phenomenon of in- 
organic matter ; j-et the simplest rustic observer ts struck 
by the resemblance which the examples of it left upon 
a window by frost bear to vegetable forms. In some 
crystallizations the mimicry is beautiful and complef* ; 
for example, in the well-known one called the Arboi' 
Diana: An amalgam of four parts of silver and two of 
mercury being dissolved in nitiic acid, and water ecjual 
to thirty weights of the metals being added, a small piece 
ol soft amalgam of silver suspended in the solution, 
quickly gathers to itself the pirticles of the silver of 
the am'ilgam which ioim upon it & crystaUiaation pre- 
cmdj iesnidh}j n b! iJ "\e„etib!e figures are also 
piesented in ^ouie oi the nit^t, oiJinai'y appearances 
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ot the eleetiic fluid In the maiks caused ly positne 
eleetiicity or which it leases in its passage we see thp 
1 «nitication=iof a tiee as well as of its individual leaves 
those ot the negative recall th" bulbous 01 the spieal 
mg loot according a& they are clumped 01 divergent 
These phenomena seem to saj thit the electiic energies 
hive hal something to do in deteimining the forms of 
plants That the\ are intimitelj connected w th 
\e{,etible life is induhit^ble 1 r gcimmation will not 
proceei in n iter charged with negative electniity while 
watei charged positively greatly favours it and a 
garden sensiblj increases m luxunmce i\hen a numbei 
of conducting rods aie made to teimmate m blanches 
over its beds. ^ ith regard to the resemblance of the 
ramifications of the branches and leaves of plants to the 
traces of the positive electricity, and that of the roots to 
the negative, it is a circumstance calling for especial 
remark, that the atmosphere, particularly its lower 
strata, is generally charged positively, while the earth is 
always charged negatively. The correspondence here is 
curious. A plant thus appears as a thing formed on the 
basis of a natural electrical operation — (Ae hruali realised. 
We can thus suppose the vaiious forms of plants as, 
immediately, the result of a law in electricity variously 
affecting them according to their organic character, or 
respective germinal constituents. In the poplar, the 
brush is unusually vertical, and little divergent ; the 
reverse in the beech : in the palm, a pencil has proceeded 
straight up for a certain distance, radiates there, and 
turns outwards and downwards; and so on. We can 
here see at least traces of secondary means by which the 
Almighty Deviser might establish all the vegetable forms 
with which the eai'th is overspread. 

Vegetable and animal bodies are mainly composed of 
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the same four simple substances in- elements— carbon, 
oxygen, hydrogen, and nitrogen. The first combinations 
ot these in animals are into what are called proximate 
principles, as albumen, fibrin, urea, allantoin, ifec,, out of 
which the structure of the animal body is composed. 
How the chemist, by the association of two parts oxygen, 
four hydrogen, two carbon, and two nitrogen, can make 
urea. Allantoin has also been produced artificially. 
Two of the proximate principles being realisable by 
human care, the possibility of realising or forming all 
is established. Thus the chemist may be said to have it 
in his power to perform the first step in organisation,* 
Indeed, it is fully acknowledged by Dr. Daubeny, that 
in the combinations forming the proximate principles 
there is no chemical peculiarity. " It is now certain," 
he says, " that the same simple laws of composition per- 
vade the whole creation; and that, if the organic chemist 
only takes the requisite precautions to avoid resolving 
into their ultimate elements the proximate principles 
upon which he operates, the result of his analysis will 
show that they are combined precisely according to the 
same plan as the elements of mineral bodies are known 
to be." t -A. particular fact is here worthy of attention. 
"The conversion of fecula into sugar, as one of the 
ordinary processes of vegetable economy, is effected by 
the production of a secretion termed diastase, which 
occasions both the rupture of the starch vesicles, and 
the change of their contained gum into sugar. This 
diastase may be separately obtained by the chemist, and 
* Fattj matter has also been formed in the laboratory. The pro- 
cess consisted in paesing a niixture of carbonic a/^id, pure hydn^en, 
and carburettod bjdrogen, in the proportion of one menaiire of tlie 
first, twenty of tho aecond, and ten of tbe tliird, through a reil-Lot 

t " Supplement to the Atomic I'lieorj." 
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it acts as effectually in liis laboratory as ia the vegetable 
oi'gamsation. He can also imitate its effects by other 
chemical agents." * The writer quoted below adds, " No 
reasonable ground has yet been adduced for supposing 
that, if we had the power of bringing together the 
elements of any organic compound, in their requisite 
states and proportions, the result would be any other 
than that which is found in the living body." 

It is much to know the elements out of which organic 
bodies are composed. It is something more to know 
their fii-st combinations, and thjit these are simply 
chemical. How these combinations ai* associated in 
the structure of living bodies is the next inquiry, but 
it is one to which as yet no satisfactory answer can be 
given. The investigation of the minutias of organic 
structure by the microscope is of such I'ecent origin, that 
its results cannot be expected to be very clear. iSoiiie 
facts, howevei', are worthy of attention with regard to 
the present inquiry. It is asceitained tliat the basis of 
all vegetable and animal substances consists of nucleated 
cells; that is, cells having gwvnules within them. Nutri- 
ment is convei-ted into these before being :issimilated by 
the system. The tissues are formed from them. The 
ovum destined to become a new creature, is originally 
only a cell with a ccntained granule. We see it acting 
this reproductive part in the simplest manner in the 
cryptogamic plants. "The parent cell, arrived at ma- 
turity by the exercise of its organic functions, bursts, 
and liber.ates its contained gritnules. These, at once 
thrown upon tlieir own resources, and entirely depen- 
dent for theii- nutrition on the surrounding elements, 
develop themselves into new cells, which I'cpeat the life 
of their original. Amongst the higher tribes of the 

* Carpenter on Life : Todd's " Cjolopscdiii of PliyEialogy." 
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crjrptogamia, the reproductive cell does not burst, but 
the first cells of the new structure are developed within 
it, and these gradually extend, by a similar process of 
muttiplication, into that primary leaf-like expansion 
which is the first formed structure in all plants." * 
Htre fJm little cell becomes directly a plant, the fuU/omied 
living being. It is also worthy of remark that, in the 
sponges (an animal form), a gemmule detached from 
the body of the parent, and trusting for sustentation 
only to the fluid into which it has been cast, becomes, 
without further process, the new creatuie Further it 
has been recently discovei-ed by means ot the mici oocope 
that there is, as far as can be judged, a perfect resem 
blance between the ovum of the mammal tnbes, during 
that early stage when it is [lassing through the oviduct, 
and the young of the infusory animalcules One of the 
most remarkable of these, the volvoat glohatoi , has exactly 
the form of the germ which, after passing through a 
long ftetiil progress, becomes a complete mammifei, an 
anima] of the highest class. It lias even been tound 
that both are alike provided with those cdut vhiib, pro 
dudng a revolving motion, or its appearance, is parth 
the cause of the name given to this animalcule These 
resemblances are the moi« entitled to notice, that tliey 
were made by various observers, distant from each othei 
at the time.t It has likewise been noted thit the glo 
bules of the blood aie i-eproduced by the eipansiou ot 
contained granules ; they are, in short, JeatinU oxjaninmg 
mnltij^d by the eame jiaaipa^ous generation So that 
all animated nature may be said to he based on this 
mode of origin ; tlie fundamental form of ot game hevny (s 

* Carpenwr'B "Kepoit on the KesuUa oblained bj the Microacupi. 
in the Study nf Anatoniy aud Physiology,'' 1843. 

t See Dr. Muitin Biirrj- on " Fissiporona Generation; '■' Jameeun'a 
Journal, Oct. 1843. 
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(t ijlobtde, having a new ylobvle forming vfWiin itsdf, by 
which it is in time discharged, and which is again fol- 
lowed by another and anothei', in endless succession. It 
is of course obvious that, if these globules could be pro- 
duced by any process from inorganic elements, we shoidd 
be entitled to say that the fact of a transit from the. 
inorganic into the organic had been witnessed in that 
instance; the possibility of the commencement of ani- 
mated creation by the ordinary laws of nature might 
be considered as estaWished. Now it was announced 
some years ago by a French physiologist, that ghbides 
could be produced in (dbuinen by eleetriaity. If, therefore, 
these globules be identical with the cells which are now 
held to be i-eproductive, it might be said that the pi-o- 
duction of albumen by aitilicial means is the only step 
in the process wanting. This has not yet been effected ; 
but it is known to be only a chemicai process, the mode 
of which may be any day discovered in the laboratory, 
and two compounds perfectly co-ordinate, urea and allan- 
toin, have actually been produced. 

In such an investigation as the present, it is not un- 
worthy of notice that the production of shell is a natural 
operation which can be precisely imitated artificially. 
Such an incrustation takes place on both the outside and 
inside of the wheel in a bleaching establishment, in which 
cotton cloth is rinsed free of the lime employed in its 
purification, i"rom the dresmtg employed by the weavei', 
the cloth obtains the animal mattci', gelatin; this and 
the lime form the constituents of the incrustation, exactly 
as in natural shell. In the wheel employed at Catrine, 
in Ayi-shire, where the phenomenon was first observed 
by the eye of science, it had required ten years to produce 
a coating the tenth of an inch in thickness. This in- 
crustration has all the characters of shell, displaying a 
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highly polished surface, beautifully iridescent, and, when 
bi'oken, a foliated texture. The examination of it has 
even, thrown some light on the character and mode of 
formation of natural shell. "The plates into which the 
substance is divisible have been formed in suocesmon, and 
certain intervals of time have elapsed between their for- 
mation ; in general, every two contiguous laminfe are sepa- 
rated by a thin iridescent film, varying from the three to 
the fifty millionth pai't of an inch in thickness, and produc- 
ing all the \-arious coloui-s of thin plates which con-espond 
to intermediate thicknesses : between some of the lamina; 
no such film exists, probably in consequence of the 
interval of time between their foi-mation being too short; 
and between others the film has been formed of unequal 
thickness. Theie can be no doubt that these iridescent 
iilms ai'e formed when the dash-wheel is at rest during 
the night, and that when no film exists between two 
laminse, an interval too short for its formation {arising, 
pei'haps, fi-om the stopping of the work during the day)^ 
has elapsed during the drying or induration of one 
lamina and the deposition of another."* Fi-om this it 
has been deduced, by a patient investigation, that those 
colours of mother-of-pearl, which are incommunicable to 
wax, arise from iridescent films deposited between the 
lamina of its structure, and it is hence inferred that the 
cmwuU, like the wheel, rests pa^odieally J'roiit its labours 
m/tmnimj the natim-al substance. 

These, it will lie owned, are curious and not irrelevant 
facts; but it will be asked what actual experience says re- 
specting the oiigiiiation of life. Ai-e there, it will be said, 
any authentic insfcinces of either plants or animals, of bow- 
ever humble and, simple a kind, having come into existence 

• Mr. Leonard Homer and Sip David Breivater, on a aulwlanto 
resembling; ahiii\.—Pk>iii»ot)hi<M Traneaetivm, 1836. 
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otheiivisp thm m the oiiliiiixry way of generation, since 
the time oE which geology forma the i-ecord? To this it 
may be answered, in the lirst place, that the negative of 
the que&tion coulil not be by any means formidable to the 
doctnne of law-cieation, seeing that the conditions neces- 
sary for the operation of the supposed life-creating laws 
may not have existed within record to any great extent. 
[ There may have never been an instance of the origination 
\ of life, otherwise than by generation, since the commence- 
ment of the human species, and nevertheless the doctrine 
in question maybe shown upon grounds altogether apart 
to have strong probability on its side. On the other 
hand, as we see the physical laws of eai'ly time.s still 
acting with more or less force, it might not be unreason- 
able to expect that we should still see some remnants, or 
partial and occasional workings of the life-creating energy 
amidst a system of things generally stable and at rest. 
Are there, then, any such reiananta to be traced in onr 
own day, or during man's existence upon earth ? If 
there be, it clearly would form a strong evidence in 
favour of the doctrine, as what now takes place upon a 
confined scale, and in a comparatively casual manner, 
may have formerly taken place on a great scale, and as 
the proper and eternity-destined means of supplying a 
vacant globe with suitable tenants. It will at the same 
time be observed that, the earth being now supplied with 
both kinds of tenants in great abundance, we only could 
expect to find the life-originating power at work in some 
very special and extraordinary circumstances, and pro- 
bably only in the inferior and obscurer departments of 
the vegetable and animal kingdoms. 

Perhaps, if the question wei* asked of ten men of 
approved reputation in science, nine out of the number 
would answer in the negative. This is because, in a 
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great rrambei' of instances where the su[ieitieial ohKerv^rs 
of former times assumed a non-generative origin fov 
life (as in the celebrated case in Virgil'w foiirtli (ieorgic), 
either the direct contrary luis been ascertained, oi- 
exhaustive experiments have left no alternative fi-om the 
conclusion that ordinary generation did take place, albeit 
in a manner which escapes observation. Finding that an 
erroneous assumption has been formed in many cases, 
modem inquirers have not hesitated to assume that there 
can be no case in which generation is not concerned. 
Now their conclusion may be right, but it clearly is not 
one beyond question ; and it is equally true that the 
explanations suggested in difficult cases are often far 
from being satisfactory. When, for instance, iime is laid 
down upon a piece of waste moss ground, and a crop of 
white clover for which no seeds were sown is the con- 
sequence, the common explanation is, that the seeds have 
been dormant thei'e for an unknown time, and were 
stimulated into geiinination when the lime produced tho 
appropriate circumstances. How ia it possible to be 
satisfied with this hypothesis, when we know (as in an 
authentic case under my notice) that the spot is many 
miles from where clover is cultivated, and that there is 
nothing for six feet below but pure peat moss, clover 
seeds being, moreover, known to be too heavy to be 
transported, as many other seeds are, by the winds? 
Thei-e are several persons eminent in science who profess 
at least to find great difficulties in accepting the doctrine 
of invariable generation. One of these, in the woi*k 
noted below,* has stated several considerations arising 
from analogical reasoning, which appear to him to throw 
the balance of evidence in favour of the aboriginal produc- 

* Dr. AHfln Thomson, in the nriielc " Opneration," In Todii'e " Cjclo- 
jMBiiiit of AnKtoniy and Pbjsiolo^y," 
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tion of infusoria,* the vegetation called mould, and the 
like. One seems to be of great force : namely, that tlie 
anhnalcules, which ave supposed (altogether hypothe- 
tically) to be proiluced by ova, are afterwards found in- 
creasing their numbers, not by that mode at all, but by 
division of their bodies. If it be the nature of thebe 
d'eatui-es to propagate in this splitting or fisHiparous 
manner, how could they be communicated to a vegetable 
infusion ) Another fact of very high importance ia pre- 
sented in the following terms: — "The nature of the 
animalcule, or vegetable production, bears a constant 
relation to the state of the infusion, so that, in similar 
circumstances, the same are always produced without 
this being influenced by the atmosphere. There seems to 
be a certain progressive advance in tJie productive powers 
of (Ae infueion, for at the first the animalcules are only of 
the smaller kinds, or monades, and afterwards they 
become gradwMy larger and more cmnplicated in their 
sti-uclure ; after a time, the production ceases, alHunigk Hie 
materials are by no means evliausied. "When the quantity 
of watei IS very small, and the organic matter abundant, 
tiie production is usually of a vegetable natui-e : when 
there is much watei, animalcules are more frequently 
pioduced" It has been shown by the opponents of this 
theory, that when a vegetable infusion is debarred from 
the contact of the atmosphere, by being closely sealed up 
or covered with a layer of oil, no animalcules are pro- 
duced; but it has been said, on the other hand, that the 
exclusion of the air may prevent some simple condition 
necessary for the aboriginal development of life — and 
nothing is more likely. Perhaps the prevailing doctrine 

^ T)ie f«rm aborigioul is here sii^eBted, as iQore correct tliaQ 
ijpoutaneoua, tlie one hitherto generoll; as«d< 
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is ill nothing placed in greater difficulties tha,n it is with 
regard to the entozoa, or creatures which live within the 
bodies of others. These creatures do, and apparently 
can, live nowhere else tlian in the interior of other living 
bodies, where they generally take up their abode in the 
visceraj but also sometimes in the chambers of the eye, 
the interior of the brain, the serous sacs and other places 
having no communication from without. Some are vivi- 
parous, others oviparous. Of the latter it cannot reiison- 
ahly be supposed that the ova ever pass through the 
medium of the air, or through the biood-vessels, for they 
are too heavy for the one transit, and too large for the 
other. Of the former, it cannot be conceived how they 
pass into young animals — certainly not by communica- 
tion from the parent, for it has often been found that 
entozoa do not appear in certain generations of a human 
family, and some of peculiar and noted character have 
only appeared at rare intervals, and in very extraordinary 
circumstances. A candid view of the less popular doc- 
trine, as to the origin of this humble form of life, ia taken 
by a distinguished living naturalist. "To explain the 
beginning of these worms within the human body, on 
the common doctrine that all created beings proceed from 
their likes, or a primordial egg, is so difficult, that the 
moderns have been driven to speculate, as oup fathers did, 
on their spontaneous birth ; but they have received the 
hypothesis with some modification. Thus it is not from 
putrefaction or fennentation that the entozoa are born, 
for both of these processes are rather fatal to their exist- 
ence, but from the aggregation and fit apposition of 
matter which is already organised, or has lieen thrown 

fi^om organised eurfaces Their origin in this 

manner is not more wonderful or more inexplicable 
than that of many of the inferior animals from sections 
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of themselves Particles of matter fitted Ijy 

digestion, and their ti'ansmissioii through a living body, 
for immediate assimUation with it, or flakes of lymph 
detached from Burfaees already organised, seem neither 
to exceed nor fall below that simplicity of structure 
which favours this wonderful development ; and the sup- 
position that, like morsels of a planaria, they may also, 
when retained in contact with living parts, and in other 
favourable circumstances, continue to live and be gra- 
dually changed into creatures of analogous conformation, 
is surely not so absurd as to be brought into comparison 

with the " Metamorphoses " of Ovid We think 

the hypothesis is also sapportsd in some degree by the 
ffict, that the origin of the entozoa b, favoured by all 
causes which tend to disturb the equality between the 
secerning and absorbent systems." * Here particles of 
organised matter are suggested as the germinal original 
of distinct and fully organised animals, many of which 
have a highly developed reproductive system. How near 
such particles miist be to the inorganic form of matter 
may he judged from what has been said within the last 
few pages. If, then, this view of the production of 
entozoa be received, it must be held as in no small degree 
favourable to the general doctrine of an organic creation 

There is another series of facts, akin to the above, and 
which deserve not less attention. The pig, in its domes- 
tic state, is subject to the attacks of a hydatid, from 
which the wild animal is free ; hence the disease called 
measles in pork. The domestication of the pig is, of 
course, an event subsequent to the origin of man ; in- 
deed, comparatively speaking, a recent event. Whence, 
then, the first progenitor of this hydatid ? So also there 

* Article " Zoojihytes," Enojclopsedia Britannica, 7tii edition. 
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is a tinea wliich attaoks dresised wool, but never touc'hes 
it in its unwai-hed «tate. A particular insect disdains all 
food but chocolatSj and the larva of the cdnopoUi ceUaria 
lives nowhere but m wine and beer, all of these being; 
articles mamifactured by man. There is likewise a 
creature called the pymdoden cyclopum, which is only 
found in subterranean cavities connected with certain 
flpecimens of the volcanic formation in South America, 
dating from a time paiiterior to the atwmgements of the 
earth for our species. Whence the first pymeloJes 
cyclopum t Will it, tn a geologist, appear irrational to 
suppose that, just as the pterodactyle was added as a 
new offshoot from the animal stock, in the era of the 
new red sandstone, when the earth had become suited 
for such a creature, so may these creatures have been 
added when media suitable for their existence arose, and 
that such phenomena may take place any day, the only 
cause for their taking place seldom being the rarity of 
the rise of new physical conditions on a globe which 
wems to have already undergone the principal part of its 
destined mutations 1 

Between such isolated fact'* and the greater changes 
which attended various geological eras, it is not easy to 
see any difference, besides simply that of the scale on 
which the respective phenomena took place, as the 
throwing off of one copy from an engraved pLite is 
exactly the same proi-esa as that by which a thou>and 
ai-e thrown off. To Creative Providence, we may well 
conceive, the numbers of such phenomena, the time when, 
and the circumstances under which they take place, arc 
indifferent matters. The Eternal One has arranged for 
everything beforehand, and trusted all to the operation 
of the laws of his appointment, himself being ever pre- 
sent in all things. We can even conceive that man, in 
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his many doings upon the surface of the earth, mny orcsi- 
sionally, without his being aware of it, or otherwise, 
act as an instrument in preparing the association of con- 
ditions under which the creative laws work; njid perhaps 
isome instances of hie having acted as such an instrument 
have actually occurred in our own time. 

I allude, of coui-se, to the experiments conducted a 
few years ago by Mr. Crosse, which seemed to result in 

■ the production of a heretofore unknown species of insect 
in considerable numbers. Various causes have prevented 

^ these experiments and their results from receiving candid 
treatment, but they may perhaps be yet found to have 
opened up a new and most interesting chapter of natui'e's 
mysteries. Mr. Crosse was pursuing some experiments 
in crystallisation, causing a powerful voltaic battery to 
operate upon a saturated solution of silicate of potash, 
when the insects unexpectedly made their appearance. 
He afterwards tried nitrate of copper, which is a deadly 
poL«on, and from that fluid also did live insects emerge. 
Discouraged by the i-eception of hia experiments, Mr. 
Orosse soon discontinued them ; but they were some 
years after pursued by Mr. Weekes, of Sandwich, with 
precisely the same results. This gentleman, besides 
tiying the first of the above substances, employed ferro- 
cj'anet of potash, on account of its containing a larger 
proportion of carbon, the principal element of organic 
bodies ; and from this substance the insects were pro- 
duced in, increased nttmhirs. A few weeks sufficed for 
this experiment, with the powerful battery of Mr. 
Ci-osse ; but the first attempts of Mr, Weekes required 
about eleven months, a ground of presumption in itself 
that the electricity was chiefly concerned in the pheno- 
menon. The changes undergone by the fliiid operated 
upon, were in both cases remarkable, and nearly alike. 
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In Mr. Weekes's apparatus, the silicate of potasli becfime 
first turbid, then of a milky appearance; round the 
negative wire of the battery, dipped into the fluid, there 
gathered a quantity of gelatinous matter, a part of 
the process of considerable importance, considering that 
gelatin is one of the proximate principles, oi' first com- 
pounds, of whi<;h animal bodies are formed, From tliiw 
matter Mr. Weeke'; observed one of the insects in 
the very act of emerging', immediately after which, it 
ascended to the surface of the fluid, and sought conceal- 
ment in an obscure corner of the apparatus. The insects 
produced by both experimentalists seem to have been 
the same, a species of acarus, minute and semi-trans- 
parent, and furnished with long bristles, which can only 
be seen bj- the aid of the microscope. It is worthy of 
remark, that some of these insects, soon nit^F their 
existence had commenced, were found to be likely to 
extend their species. They were sometimes ohserveil to 
go back to the fluid to feed, and occasionally they 
devoured each othei'.* 

The reception of novelties in science must ever be 
regulated very much by the amount of kindred or 
relative phenomena which the public mind already 
possesses .ind acknowledges, to which the new can !« 
assimilated, A novelty, however true, if thei* be no 
received truths with which it can be shown in har- 
s relation, ha.^ little chance of a favourable heai'- 
In fact, as has been often oteerved, there is a 
incredulity from our ignorance as well as 
from our knowledge, and if the most distinguished philo- 
sopher three hundred years ago had ventured to develop 
any striking new fact which only could harmonise with 
the as yet unknown Copemican solar system, we cannot 
» See a Paniplikt circulated by Mr. Weekes, in 1843. 
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doubt that it would have been umversally scoffed at in 
the scientific worlil, such as it then was, or, at the best, 
interpreted in ii thousand wrong ways in conformity with 
ideas already familiar, The experiments above described, 
finding a public mind which had never discovered a fact 
or conceived an idea at all analogous, were of course 
ungraciously received. It was held to be impious, even 
to surmise that, animals could have been formed through 
any instrumentality of an apparatus devised by human 
skill. The more likely account of the phenomena was 
said to be, that the insects were only developed from ova, 
resting either in the fluid, or in the wooden frame on 
which the experiments took place. On these objections 
the following remarks may be made. The supposition 
of impiety arises from an entire misconception of what is 
implied by an aboriginal creation of insects. The ex- 
perimentalist couki never be considered as the author of 
the existence of these creatures, except by the most un- 
reasoning ignorance. The utmost that can be claimed 
for, or imputed to him is that he arranged the natural 
conditions under which the true creative energy — that 
flowing from the primordial appointment of the Divine 
Author of all things— was pleased to work in that in- 
stance. On the hypothesis here brought forward, the 
acaras Crossii was a type of being ordained from the 
beginning, and destined to be realised under certain 
physic il condition'! When a human hand brought these 
condition-! into the proper arrangement, it did an act 
aldn to hundreds ot familiar ones which we execute every 
day, and which are followed by natural results; but it 
did nothing more The production of the insect, if it 
did take place as assumed, was as clearly an act of the 
Almighty huuself, a^ if he had fashioned it with hands. 
Foi- the pie'!umption that an act of aboriginal creation 
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did take place, there is this to be said, that in Mr. Weekes'ii 
esperinient, every cai^e that ingeniuty could devise was 
taken to exclude the possibility of a development of the 
insects from ova. The wood of the frame was baked in a 
powerful heat ; a bell-shaped glass covered the apparatus, 
and from this the atmosphere was excluded by the con- 
stantly rising fumes from the liquid, for the emission of 
which there was an aperture so arranged at the top of 
the glass, that only these fumes could pass. The water 
was distilled, and the substance of the silicate Iiad been 
subjected to white heat. Thus every source of fallacy 
seemed to be shut up. In such ch'cumstances, a candid 
mind, which sees nothing either impious or unphUo- 
sophical in the idea of a new ci^eation, will be disposed to 
think that there is less dilEculty in beheving in such a 
creation having actually taken place, than in believing 
that, in two instances, separated in place and time, 
exactly the same insects should have chanced to arise 
from concealed ova, and these a species heretofore un- 
known. 
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HYPOTHESIS OF THE DEVELOPMENT 

OF THE VEaETABLE AND ANIMAL KINGllOMH. 

It has been already intimateil, as a general fact, that 
there is an obvious gradation amongst tlie families of 
both the vegetable and animal kingdoms, from the simple 
lichen and animalcule respectively, up to the liighest 
order of dicotyledonous trees and the mammalia. Con- 
fining our attention, in the meantime, to the jinimal 
kingdom — it does not appeiir that this gradation passes 
along one line, on which every form of animal life can 
be, as it were, strung. There seems to be a plurality of 
lines ; how many there are it is not necessary at present 
to decide. There may be two or more lines ; or the linei^ 
may be branching; or the whole may be in a circle com- 
posed of minor circles, as has been recently suggested. 
But still it is incontestable that there are general appear- 
ances of a scale beginning with the simple and advancing 
(ro the complicated. The animal kingdom was divided by 
Cuvier into four sub-kingdoms, or divisions, and thesi' 
exhibit an unequivocal gradation in the order in which 
they are here enumerated : — 

Uawata (polypes, &q.). 

MuLLUiiL'A (pulpy animals). Auticulata (jointed aaimale). 

Yertebrita (naimala witli internal skeleton); 
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the niollueca and articulata lieing, as it were, two distinct 
parallel lines by which we pass from the radiate to the 
Tertebrata, The gradation can in like manner, be clearly 
traced in the dusses into which the sub-kingdoms are 
subdivided, as, for instance, when we tike those of the 
vertebrata in thit order — hshes reptile'., birds, mammals. 

While the external forms of all these various animals 
are so different, it is yeiy remaikahle that the whole are, 
after all, variations of a fundamental plaa, which can be 
trated as a basis throughout the whole, the variations 
being merely modifications of that plan to suit the par- 
ticular conditions in which each particular animal has 
been designed to live. Starting from the primeval germ 
which, as we have seen, is the representative of a par- 
ticular order of full-grown animals, we find all others to 
be merely ad vaaces from that type, with the extension of 
endowments and modification of forms which are required 
in each particular case; each form, also, retaining a 
strong affinity to that which precedes it, and tending to 
impress its own features on that which succeeds. This 
unity of structure, as it is called, becomes the more 
remarkable when we observe that the organs, while 
preserving a resemblance, are often put to diU'erent uses. 
For example : the ribs become, in the serpent, organs of 
locomotion, and the snout is extended, in the elephant, 
into a prehensile instrument. 

It is equally remarkable that analogous purposes are 
served in difierent animals by organs essentially different. 
Thus, the mammalia breathe by lungs; the fishes, by 
gills. These are not modifications of one organ, but 
distinct organs. In mammifers. the gills exist and act 
at an early stage of the fcetal state, but afterwards go 
Ijaek and appear no moi* ; while the lungs are developed. 
In fishes, again, the gills only are fully developed ; while 
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the lung structure either makes no advance at all, or 
only appears in tbe rudimentary form of an air-bladder. 
So, also, the baleen of the whale and the teeth of the 
land mammalia are different organs. The whale, iu 
embryo, shows the rudimente of t«eth ; but these, not 
being wanted, are not developed, and the baleen is 
brought forward instead. The land animals, we may 
also be sui^e, have the rudiments of baleen in their 
organisation. In many instances, a particular structure 
is found advanced to a certain point in a particular set 
of animals (for instance, feet in the serpent tribe), al- 
though it is not there required in any degree ; but the 
peculiarity, being carried a little farther forward, is 
perhaps useful in the next set of animals in the scale. . 
Such are called rudimentary organs. With this class of 
phenomena are to be ranlced the useless mamma! of the 
male human being, and the unrequired process of bone 
in the male opossum, which is needed in the female for 
supporting her pouch. Such curious features are most 
conspicuous in animals which form links between various 
classes. 

As formerly stated, the marsupials, standing at the 
bottom of the mammalia, show their affinity to the 
oviparous vertebrata, by the rudiments of two canals 
passing from near the anus to the externa! surfaces of 
the viscera, which are fulJy developed in fishes, being 
required by them for the respiration of aerated waters, 
but which are not needed by the atmosphere-breathing 
marsupials. We have also the peculiar form of the 
sternum and rib-bones of the lizards represented in the 
mammalia in certain white cartilaginous lines traceable 
among their abdominal muscles. The struthionidie 
{birds of the ostrich type) form a link between birds and 
mammalia, and in them we find the wings imperfectly or 
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not fit ft!l <leveloped, a diaphmgm and iirinftrj- sac 

(organs wanting in other birds), and feathers approach- 
ing the nature of hair. Again, the ornithorhynchus 
belongs t« a class at the bottom of the mammalia, and 
approximating to birds, and in it behold the bill and 
web-feet of that order t 

Por further illustration, it is obvious that, various as 
iiiay be the lengths of the upper part of the vertebral 
column in the mammalia, it always consists of the same 
parts. The giraffe has in iti tall neck the same number 
of bones with the pig, which scarcely appears to have a 
neck at all. * Man, again, lias no tail ; hoi, the notion of 
a. much-ridiculed philosopher of the last century is not 
■ altogether, as it happens, without foundation, for the 
hones of a caudal extremity exist in an andevejoped 
state in the os coeeygis of the human subject. The limbs 
of all the vertebrate animals are, in like manner, on one 
plan, however various they may appear. In the hind- 
leg of a horse, for example, the angle called the hoek is 
the same part which in us forms the heel ; and the horse, 
and all other quadrupeds, with the almost solitarj- ex- 
ception of the bear, walk, in reality, upon what answei's 
to the toes of a human being. In this and many other 
rjaadrupeds the fore-part of the extremities is shrunk up 
in a hoof, as the tail of the human being is shrunk up in 
the bony mass at the bottom of the back. The bat, on 
the other hand, has these parts largely developed. The 
membrane, commonly called its. wing, is framed chiefly 
upon bones answering precisely to those of the human 
liand ; its extinct congener, the pterodactyle, had the same 
membrane extended upon the fore-finger only, which in 
that animal was prolonged to an extraordinary extent. 

« D'Aulieiilon pstablished the nile, tliat all the viviparouB quad- 
rnpede have seven Tertebrie. in the nect. 
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111 the [rallies of flienlmle and otliet aniiinl rf it-, 
<i(lei we '^o tlwf s!iTi)i bones as m the moie hi^hh 
developed extremities of the Knd mammifers and e\eii 
the serpent tribes, whiih present no external ippearance 
of such ezttemities possess them 111 lealit^, but m an 
undeveloped or rudimental state 

The same law of development piesides over the 
vegetable kingdom Amongst phanerogamous plants n 
certain numbei of organs qppear to be alwajs preaeiil 
either in a developed or iiidimentaij "-tate and those 
which are ludimentaiy can be developed bj cultivation 
The flow era which beat stwnens on one stalk vnd 
pi&tibi on anothei can be causei to produce both 01 
to become perfect flowers b> hiving ■» sufticiency ot 
nourishment supplied to them So also where a speciil 
function is required for pirticulai tircumstances, natuti' 
hi-s pi ended for it, not bv a new oigan, but by 1 modifi 
cation of a common one, which she has efiected in 
dev elopment Thus, for instance, some plants destined to 
live m and situations, lequire to haie a store ot watei 
which they may slowlj absoib The need is airvnged 
foi bj a cup-like expaasion lound the stillc, m which 
water remains after a ^howei Now the pitthei as this 
IS called, IS not a new oigan, but simply the metamoi 
phosis of a leaf 

These facts cleaily show how all the vanoui organic 
foiyiis of our woild aie bound up m one — how a fnnda 
ment il unitj pervades and embiaces them all, collecting 
them fiom the humblest lichen up tfl the highest mam 
mifer, m one system the whole creation if which must 
have depended upon one law or decree of the Almight\ 
though it did not all come foith it one time Vftei 
what we have seen the idea of a sepaiate exertion foi 
each must appear totallj inadmissible The single fact 
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of abortive or rudimentary organs condemns it ; for these, 
on such a supposition, could be I'egarded in no other light 
than as blemishes or blunders — the thing of all others 
most irreconcilable with that idea of Almighty Perfection 
which a general view of nature so irresistibly conveys. On 
the other hand, when the organic creation is admitted to 
have been effected by a general law, we see nothing in 
these abortive parts but harmless peculiarities of develop- 
ment, and interesting ex-idences of the manner in which 
the Divine Author has been pleased to work. 

We have yet to advert to the most interesting class of 
facts connected with organic development. It is only 
in recent times that physiologists have observed that, 
each animal passes, in the course of its germinal history, 
through a series of changes resembling the permanent 
forms, first of the various orders inferior to it in the 
entire scale, and then of its own order. This is a depart- 
ment of natural history in which only a few facts have 
been collected ; but these are of such a nature, that we 
cannot doubt of their being the indications of some 
great general law. Thus, for instance, the comahila, a 
free-swimming star-fish, is, at one stage of its early 
progress, a crinoid — that is, a etar-fish fixed upon a stalk 
to the bottom of the sea. It advances from the form of 
one of the lower to that of one of the higher echinoder- 
mata. The animals of its first form were, as we have 
seen, among the most abundant in the earliest fossili- 
ferous rocks ; they began to decline in the new red sand- 
stone era, and they were succeeded in the oolitic age by 
animals o/t/ie/orm of the mature coinaltdu.. Thus, too, 
the insect, standing at the head of the articulated 
animals, is, in the larva state, an annelid or worm, the 
annelida being the lowest in the same cla.^s. The higher 
Crustacea, as the crab or lobster, at their escape from the 
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ovum, resemble the peifect animal of the inferior order 
entomostra«a, and pass through all the forms of transi- 
tion which characterise the intermediate tribes of crus- 
tiicea. The salmon, a highly organised fish, exhibits, in 
its early stages, as has been remarked, the gelatinous 
dorsal cord, the het«rocercal tail, and inferior position of 
tlie mouth, which mark the mature example of the lower 
tribes of fishes, the pla«oids and ganoids. The fi-og, 
again, (or some time after its birth, is a fish with ex- 
teraal gills, and other organs fitting it for an aquatic life, 
al! of which are changed as it advances to maturity, and 
becomes a land auimal. The mammifer only passes 
through still more stages, according to its higher place in 
the scale, Nor is man himself exempt from this law. 
His firet form is that which is permanent in the animal- 
cule. ■ His organisation gi-adual!y passes through con- 
ditions generally resembling a fish, a reptUe, a bird, and 
the lower mammalia, before it attains its specific maturity. 
At one of the last stages of his foital career, he exhibits 
an intermaxillary bone, which is characteristic of the 
perfect ape ; this is suppressed, and he may then be said 
totaiie leave of the simial type, and becomeatrue human 
creature. Even, as we shall see, the varieties of his race 
lire represented in the progi'essive development of an 
individual of the highest, before we see the adult 
Caucasian, the highest point yet attained in the animal 

To come to particular points of the organisation. 
The brain of man, which exceeds that of all other 
animals in complexity of organisation and fulness of 
development, is, at one early period, only " a simple fold 
of nervous matter, with difficulty distinguishable into 
three parts, while a little tail-like prolongation towards 
the hinder parts, and which had been the firet to appear. 
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va the otily representation of ii spina.1 niEin-ow. Xow in. 
this state it perfectly resembles the biain of an adult fish, 
thus assuming in tt-mtsitu the fona tliat in the iish is 
permauent. In a short time, however, the stiiicture is 
become more complex, the parts more distinct, the spinal 
maiTow bettor marked ; it is now the brain of a reptile. 
The change continues ; by a singular motion, certain 
parts (corpora qtutdrvjemina) which had hitherto ap- 
peared on the upper surfaue, now pass towards the 
lower; the former is their permanent situation in fishes 
and reptiles, the latter in birds and mammalia. This is 
another advance in the scale, but more remains yet to be 
done. The complication of the organ increases ; cavities 
termed veiitriclea are formed, which do not exist in tisbes, 
reptiles, or birds ; curiously organised parts, such as the 
corpora striata, are added ; it is now the brain of the 
mammalia. Its laj^t and final change alone seems 
wanting, that which shall render it the brain of man,"* 
And this change in time takes place. 

Sio also with the heart. This organ, in the mammalia, 
consists of four cavities, but in the reptiles of only tlu'ee, 
and ill fishes of two only, while in the articuiate<l 
animals it is merely a prolonged tube. Now in the 
mammal fcetus, at a certain early stage, the oi'gan has 
the form of a prolonged tube ; and a human being may 
l>e said to have then the heart of an insect. Subsequently 
it is shortened and widened, and becomes divided by a 
contraction into two parts, a ventricle and an auricle ; it 
is now the heart of a fish. A subdivision of the auricle 
afterwards makes a triple-chambei-ed form, as in the 

* Ij)i-d'H " I'opulfti' PhjBiology." It ia to Tiedeiuiinn tlmt no chiefly 
owe these cmions observRlIoiis; liif ifiuimiJ « 113 first biukun in this 
branch uf phjiiiiological science i>j John Huntei-. 
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lieiirt of the j'Cptiles tribes; la.stlj, the ventricle being 
lilso subdivided, it becomes a full mammal heart. 

It is cei-tainly veiy remarkable that, correspondiug 
generally to these progressive forms in the development 
of individuals, has been the succession of animal forms in 
the course of time. Our earth, as we have seen, bore 
crinoidea before it bore the higher echinodermata. It 
ppe«ented cmstaeea before it bore fishes, and when fishes 
came, the fii'st forms were those ganoidal and placoidal 
tj^ies which correspond with the parly fatal condition 
of higher orders. Afterwards there were reptiles, then 
niammiferfi, and finally, as we know, came man. The 
tendency of ali these illustrations is to make us look to 
ilevdopmmt as the principle which has been immediately 
concerned in the peopling of this globe, a process extend- 
ing over a vast space of time, but which is nevertheless 
connected in character with the briefer process by which 
an individual being is evoked from a simple germ. What 
mystery is there here— and how shall I proceed to 
enunciate the conception which I have ventured to form 
of what may prove to be its proper solution ! It is an 
idea by bo means calculated to iippress by its greatness, 
or to puKale by its profoundness. It is an idea more 
marked by simplicity than perhaps any other of those 
which have explained the great secrets of nature. But in 
this lies, perhaps, one of its strongest claims to our faith. 

The whole train of animated beings, from the simplest 
and oldest, up to the highest and most recent, are, then, 
to be regarded as a series of advances of the jynndple nf 
devdopmmi, which have depended upon external physical 
circumstances, to which the resulting animals are appro- 
priate. I contemplate the whole phenomena as having 
been in the first place arranged in the counsels of Divine 
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Wisdom, to take pliwe, not only upon this sphere, but 
upon all the others in space under necessary modifica- 
tions, and as being carried on, from first to last, here and 
elsewhere, under immediate Favour of the creative wiU or 
energy.* The nucleated vesicle, the fundamental form 
of all organisation, we must i-egard as the meeting-point 
between the inorganic and the organic — the end of the 
mineral and beginning of the vegetable and animal 
kingdoms, which thence start in different directions, but 
in perfect parallelism and analogy. We have already 
seen that this nucleated vesicle is itself a type of mature 
and independent being in the infusory animalcules, as 
well as the starting-point of the ftetal progress of every 
higher individual in creation, both animal and vegetable. 
W^e have seen that it is a form of being which there is 
some reason to believe electric agency will produce — 
though not perhaps usher into full life — in albumen, one 
of those compound elements of animal bodies, of which 
another (urea) has been made by artitioial means, Ke- 
membering these things, we are drawn on to the sup- 
position that the first step in the creation of life upon this 
planet was a dieinieo-electrie operation, hy ivkieh simple 
ijeritmial vesicks were produced. This is so much, but 
what were the next steps? Let a common vegetable 
infusion help us to an answer. There, as we have seen, 
simple forms are produced at first, but afterwards they 
become more complicated, until at length the life-pro- 
ducing powers of the infusion are exhausted. Are we to 

* When I fnnnec] this idea, I whb not aware of one which seems 
fiiintlj' to firesliflilow it — namclj, Socrates' doctrine, aiiei-wnrdfl 
(lil«ttd on bj Plato, ihat " previous to the eiislence of the world, and 
beyond ils present limits, there existed certBin archetjpes, llie 
cmljodiment (if we inay me such a word) of general ideuB ; and that 
tliesa archetypes were models, in imitation of which all particular 
beings were cri'ated." 
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inie that, in this case, the simple engender the 
Undoubtedly, this would not be more 
WMiderful as a natural process than one which we never 
think of wondering at, because familiar to us — namely, 
that in the gestation of the mammals, the animalcule -like 
ovum of a few days is the parent, in a sense, of the chick- 
like form of a few weeks, and that in all the subsequent 
stages— fish, reptile, &c. — the one may, with scarcely a 
metaphor, be said to be the progenitor of the other. 
1 suggest, then, as an hypothesis already countenanced 
by much that is ascertained, and likely to be further 
sanctioned by much that remains to be known, that the 
first step was an mlvanee tmder/awur of peculiar cmidi- 
(ions, /roTii the simplest fornis of being, to the next more 
complicated, and this throuijh Ote medium of t/ie ordma/ry 
2>rocess of generation. 

Unquestionably, what we ordinarily see of nature is 
calculated to impress a conviction that each species 
invariably produces its like. But I would here call 
attention to a remarkable illustration of imtural law 
which has been brought fonvard by Mr. Babbage, in his 
" Ninth Biidgeirater Ti'eatise." The reader is i-eijuested 
to suppose himself seated before the calculating machine, 
and obsei-ving it. It is moved by a weight, and there is 
a wheel which revolves through a small angle round its 
axis, at short intervals, presenting to his eye successively, 
a series of numbers engraved on its divided circum- 
ference. 

Let the figures tliUi^ seen be the series, I, 2, 3, 4, 5, 
&x., of natural numbers, each of which exceeds its imme- 
diate antecedent by unity. 

" Now, i-eader," says Mr. Babbage, " let me ask you 
how long you will have counted before you are firmly 
convinced that the engine I\as been so adjusted, that it 
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will continue, while its motion is maintained, to produce 
the iiaiue series of natural numbers 1 Some minds are 
Ko constituted, tbut after passing the fiist hundred terms, 
tliey will be satisfied that they are acquainted with the 
law. After seeing five hundred terms few will doubt, 
and after the fifty thousandth term the propensity to 
believe that the succeeding term will be fifty thousand 
■wd one w ill be almost irresistible. That term will be 
hfty thou'jind and one; and the same regular succession 
will continue ; the five millionth and the fifty millionth 
term will still appear in their expected order, and one 
unbroken chun of natural numbers will pass before your 
e^es, from oni- up to one, kundred milUmi, 

" True to the vast induction which has been made, the 
next succeeding term will be one hundred million and 
one ; but the next number presented by the rim of the 
wheel, instead of being one hundred million and two. 
is one lumdi-ed million Un tJimimud and two. The 
whole series from the commencement being thus — 
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regularly as far as 



0,030,003 
0,060,004 



" The law whiiih seemed at first to govern, this series 
failed at the hundred million and second term. This 
term is Lirger than we expected by 10,000, The next 
term is larger tlian was anticipated by 30,000, and the 
excess of eath term above what we had expected forms 
the following ta.bte : — 



30.0 
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being, in fatt, the series of ti-iangidar mimbers,* each 
muitiplied by 10,000. 

" If we now continue to observe the numbers presented 
by the wheel, we shall find, that for a hundred, or even 
for a thousand terms, they continue to follow the new 
law relating to the triangular numbers ; but after watch- 
ing them for 2761 terms we find that this law fails in 
the case of the 2762nd term. 

" If we continue to observe, we shall discover another 
law then coming into action, which also is dependent 
but in a different manner, on trianguldi numbeis 
This will continue through about 1430 teims, when i 
neiv law is again introduced which estenda oiei about 
950 terms, and this, too, like all its predecessors, faals, 
and gives place to other laws, which appear at difierent 
intervals. 

"Now it must be observed that iJie law tJtat each 
immher presented % (Ae engine ig'ffreater by unity tlian the 
p-eceiHng number, which law the observer had deduced 
from, an induction of a hundred million instances, vxisnul 
the trite law that regtdated its iicdioH, and tliat the occur- 
rence of the number 100,010,002 at the 100,000,002nd 
term was as necessary a consequence -of the 



'Jlioj are called triaagiilar iiunibere, Locause a number of piiiuts cor 
lespoddiuft to anj- Itnii cim alnaja te placed in the form of i 
trianglo ; for instance — 
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justment, and ini/jht have been as fully foreknown at the 
comtneTuxment, as was the regvla/r sweBttswn, of amy one 
of fke intermediate nwmb^a to its immediate antecedent. 
The same remark applies to tlie next apparent deviation 
from the new law, which was founded on an induction of 
2761 terms and also to the succeeding law, with this 
limitation ooly^that, whilst their consecutive intro- 
duction at various definite intervals, is a necessary con- 
sequence of the mechanical structure of the engine, our 
knowledge of analysis does not enable us to predict the 
periods themselves at which the more distant laws mil 
be introduced." 

It is not difficult to apply the philosophy of this pas- 
sage to the question under consideration. It must bo 
borne in mind that the gestation of a single organism is 
the work of but a few days, weeks, or months ; bnt the 
gestation (so to speak) of a whole creation is a matter 
probably involving enormous spaces of time. Suppose 
that an ephemeron, hovering over a pool for its one 
April day of life, were capable of observing the fry of 
the fi'og in the water below. In its aged afternoon, 
having seen no change upon them for such a long time, 
it would be little qualified to conceive that the external 
branchife of these creatures were to decay, and be replaced 
by internal Inngs, that feet were to be developed, the 
tail erased, and the animal then to become a denizen of 
the land. Precisely such may be our diffi.culty in con- 
ceiving that any of the species which people our earth 
is capable of advancing by generation to a higher type 
of being. During the whole time which we call the 
historical era, the limits of species have been, to ordinary 
observation, rigidly adhered to. But the histoi-ical era 
is, we know, only a small portion of the entire age of 
our globe. We do not know what may have happened 
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iluring tlie ages which .preceded its commencemeDt, as 
we do not know what may happen in ages yet in the 
ilistant fntnre. All, therefore, that we can properly 
infer from the apparently invariable production of like 
by like is, that such is the ordinary procedure of nature 
in the time immediately passing before our eyes. Mr, 
Eabbage's illustration powerfully suggests that this 
ordinary procedure may be subordinate to a higher law 
which only permits it for a time, and in proper season 
interrupts and changes it. We shall soon see some 
philosophical evidence for this very conclusion. 

It has been seen that, in the reproduction of the 
higher animals, the new being passes through stages in 
which it is successively fish-Jike and reptile-like. But 
the resemblance is not to the adult fish or the adult 
I'Sptile, but to the fish and reptile at a certain point in 
their fffital progress ; this holds true with regard to the 
vascular, nervous, and other systems alike. It seems as 
if gestation consisted of two distinct and independent 
stages- — one devoted to the development of the new 
lieing through the conditions of the inferior types, or, 
j-ather, through the corresponding _first stages of their 
ilevehpment ; another perfecting and bringing the new 
being to a healthy maturity, on the basis of the point of 
development reached. This may be illustrated by a 
tiimple diagram. The fcetus of all the four classes may 
lie supposed to advance in an identical condition to the 
l)oint A. The fish there diverges and passes along a 
line apart, and peculiar to itself, to its mature state at 
F. The reptile, bird, and mammal, go on together to 
0, where the reptile diverges in like manner, and 
advances by itself to E. The bird diverges at I>, and 
goes on to B, The mammal then goes forward in a 
straight line to the highest point of organisation at M, 
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This diagram sliows only the main iBiiniiicatloiis ; but the 
reader must suppose minor ones, representing the sub- 
ordinate differences of orders, tribes, families, genera, &c., 
if he wishes to extend his views to the 
whole vai'ietiea of being in the animal 
kingdom. Limiting ourselves at present 
to the outline afforded by thia diagram, 
it is apparent that the only thing re- J 
quired for an advance from one type 
to another in the generative process is 
that, for example, the flb!i embryo C 
should not diverge at A, but go on to / 
C before it diverges, in which case the 
progeny will be, not a fish, but a rep- 
tile. To protract the straightforward 
part of the gestation over a »maU space — and from species 
to species the Bpa«e would be small indeed — is all that 
is necessary. 

This might be done by the force of certain external 
conditions operating upon tlie parturient system. The 
nature of the conditions we can only conjecture, for 
their operation, which in the geological eras was so 
powerful, has in its main strength been long interrupted, 
and is now perhaps only allowed to work in some of the 
lowest departments of the organic world, or under extra- 
ordinary casualties in some of the higher, and to these 
points the attention of science has as yet been little 
directed. But though this knowledge were never to be 
clearly attained, it need not much affect the present 
argument, provided it be satisfactorily shown that there 
must be some such influence within the range of natural 
things. 

To this conclusion it must be greatly conducive that 
the law of organic development is still daily seen at work 
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to certain eliects, only somewhat short of a traiioitioii 
from species to epeeies. Sex we have seen to lie :i matter 
of development. There is an instance, in a liumble de- 
partment of the animal world, of arrangements being 
made by the animals themselves for adjusting this law 
to the production of a particular sex. Amongst bees, uh 
amongst sevei'al other insect tribes, there is in each com- 
munity but one true female, the queen bee, the workei's 
being false females or neuters ; that is to say, sex is 
carried on in them to a point where it is attended by 
sterility. The pi^paratoiy 'itate.'^ of the queen bee occupy 
sixteen days ; those of tl e le ters t enty in 1 those of 
males, twenty-four. No t a fact ettled b^ 
mei-able observations a I e pei n ts tl at tl o b es u 
so modify a worker m tie H state tl at whe t 
emerges from the pupa t s four d to be a queen or tr e 
female. For this pu pose they enlarge its cell make 
pyramidal hollow to alio ot ts ■i.ss mi ^ \ert cal ii 
stead of a horizontal pos t on keep t v^lme than otl ei 
larvfe are kept, and feed it witli a peculiar kind of food. 
From these simple circumstances, leading to a shortening 
of the embryotic condition, results a creature different in 
form, and also in dispositions, from what would have 
otherwise been produced. Some of the organs possessed 
by the worker are here altogether wanting. We have a 
creature " destined to enjoy love, to burn with jealousy 
and anger, to be incited to vengeance, and to pass her 
time without labour," instead of one " zealous for the 
good of the community, a defender of the public rights, 
enjoying an immunity from the stimulus of sexual appe- 
tite and the pains of parturition ; laborious, industrious, 
patient, ingenious, skilful ; incessantly engaged in the 
nurture of the young, in collecting honey and pollen, in 
elaborating wax, in constructing cells and the like 1 — 
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piiying the most respectful and aMsidiioutj iitientioii to 
objects which, had its ovaries been developed, it would 
have hated and pursued with the most vindictive fury till 
it had destroyed them ! " * All these changes may be pro- 
duced by a mere modification of the emhryotie progress, 
which it is within the power of the sidult animals to effect. 
But it is important to observe that this modification is 
different from working a direct change upon the embryo. 
It is not the different food which effects a metamor- 
phosis. All that is done is merely to accelerate the periorl 
of the insect's perfection. By the aiTangementa made 
anl the f 1 ven, the embryo becomes sooner fit 
fo 1 n h d forth in its imago or perfect state. 
De 1 pm nt m y be said to be thus arrested at a pw- 
ticula tat, —that early one at which the female sex is 
oompl te In tl other circumstances it is allowed to go 
on t u daj 1 nger, and a stage is then reached between 
the two sexes, which in th s spec es 1 de^ gned to be the 
perfect condition of a laige port o of the omm city. 
Four days more mike t a j erfect male It s at the 
same time to be obser\ed thit there f om the period 
of oviposition, a desti ed d t net on between the se\e« of 
the young bees, li e q een 1 j the vhole of tl e eggs 
which are designed to become orkers befoie si e begins 
to lay those which b o e male But proh biy the 
condition of her reprod ct systen go em the m tter 
of sex, for it is remarked that when 1 er mpreg at or. is 
delayed beyond the tweaty e ghth d y of her e tire 
existence, she lays onlj ggs wl ch become male 

We have here, it will be admitted a mo t remarkable 
illustration of the prui pie of le elopme t although in 
an operation limited to the piod ct of sex onl Let 
it not be said that tl e pheu 
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generation of bees may be very diftei'eiit fioiu those 
concerned in the reproduction of the higher animals. 
There is a unity throughout nature which makes the one 
ease an instructive reflection of the other. 

We shall now see an instance of development operating 
within the production of what approacliea to the cha- 
racter of variety of species. It is fully established that ft 
human family, tribe, or nation is liable, in the course of 
generations, to be either advanced from a mean form to 
a higher one, or degraded from a higher to a lower, by 
the influence of the physical conditions in which it lives. 
The coarse features, and other structural peculiarities of 
the negro race only continue while these people live 
amidst the circumstances usually associated with bar- 
barism. In a more temperate clime, and higher social 
state, the face and figure become greatly refined. The 
few African nations which possess any civilisation also 
exhibit forms approaching the European ; and when the 
same people in the United States of America have en- 
joyed a within-door life for several generations, they 
assimilate to the whites amongst whom they live. On 
the other hand, there are authentic instances of a people 
originally well-formed and good-looking, being brought, 
by imperfect diet and a variety of physical hardships, to 
a meaner form. It is remarkable that prominence of 
the jaws, ft recession and diminution of the cranium, and 
an elongation and attenuation of the limbs, are pecu- 
liarities always produced by these miserable conditions, 
for they indicate an unequivocal retrogression towards 
the type of the lower animals. Thus we see natuie 
alike willing to go back and to go forward. Both efiects 
are simply the result of the operation of the law of 
development in the generati^'o system. Give good 
conditions, it advance* ; bad ones, it recedes. Now, 
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perhaps, it is only because theie no longe i j 
bility, in. the liigher types of bm g of giv ng suiiic entlj 
favourable conditions to cany on spec e to pec es th t 

{re see the operation of the la v of limited 
Let us trace this law also n the production of ceria n 
h'^ae-, ot monbti osities. A humui fetus soften left 
with one of the most impo t«it paits of it tr me 
impeifectly dei eloped: the heart tor nstanoe got no 
farther than the three-chambe ed fo m so tl at it l. the 
heirt of » reptile There a e e en n tances f th 
organ being left in the tw chambe d or hshfoim 
buch defects aie the result of noth ng more than 1 
fiiluie of the power of development tl e jstem f tl e 
mothei, occasioned by weak healtl ornnse j and beaimg 
with force upon that sub-stage ot the gestat n t vh cl 
the perfecting of the heart to ts ght foim o git 
properly to have taken place. Heie ve have apparently 
a realisation of the converse of those cond t on vh ch 
carry on species to species, so far at lea. t as one 01^ 11 
is concerned. Seeing a complete t.pe ih let ogre on n 
this one point, how easy it is to nuppose a acce s of 
favourable conditions sufficiei t to re e e the phenome 
non, and make a fish mother develop a reptde heart, or a 
reptile mother develop a mammal one. It is no great 
boldness to surmise that a super-adequacy in the measui'e 
of this under-adequacy (and the one thing seems as 
natural an occurrence as the other) would suffice in a 
goose to give its progeny the body of a rat, and produce 
the omithorhynchus, or might give the progeny of an 
omithorhynchus the mouth and feet of a ti'ue rodent, 
and thus complete at two stages the passage from the 
aves to the mammalia. ^ 

Perhaps even the transition from species to species 
does still take place in some of the obscurer fields of 
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creation, or laoder extraordinary casualties, though 
scieace professes to have no such facts on record. It is 
here to be remarked, that such facts might often happen 
a.aA yet no record lie taken oE them, for so strong is the 
prepossession for the doctrine of invariable like-pro- 
duction, that such circumstances, on occurring, would be 
almost sure to be explained away on some other supposi- 
tion, or, if presented, would be disbelieved and neglected. 
Science, therefore, has no such facts, for the very same 
reason that some small sects are said to have no dis- 
ci'editable members — namely, that they do not receive 
such persons, aad extrude all who begin to verge upon 
the character. There are, nevertheless, some facts which 
have cbafieed to be reported without any reference to 
this hypothesis, and which it seems extremely difficult to 
explain satisfactorily upon any other. One of these has 
already been mentioned— a progression in the forms of 
the animalcules in a vegetable infusion from the simpler 
to the more complicated, a sort of microcosm, represent- 
ing the whole history of the progress of animal creation 
asdisplayed by geology. Another is given in the hLstory 
of the Acarus Crossii, which may be only the ultimate 
stage of a series of similar transformations effected by 
electric agency in the solution siibjected to it. There is, 
however, one direct case of a translation of species, 
which has been presented with a respectable amount of 
authority.* It appears that, whenever oats sown at the 
usual time are kept cropped down during summer and 
autumn, and allowed to remain over the winter, a thin 
crop of rye is the harvest prasented at the close of the 
ensuing summer. This experiment has been tried 
repeatedly, with but one result ; invariably the secak 
* See an article by Dr. WeiBBeniiom, in (he New SpricF! ol 
" Magaane of Natural History," vol. i. p. 574. 
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ccmale is the crop reaped wheie tlip a nui a f/ii i 
recognieed different genus, w \s sown Now it wiii nut 
watisfy a strict inquirer to be told that the seeds of the 
rye were latent in the ground and only supeiseded the 
dead product of the oats ; foi it iny suth tii t were in the 
cane, why should the usurping grain be always ije? 
Perhaps those curious facts which have been stdited with 
regard to forests of one kind, of trees whfin buint down 
being succeeded (without plantina:) bv other kinds niaj 
yet be found most explicable, as this is, upon the 
hypothesis of a progression of spenes which takes place 
under certain favouring conditions, now app ii ently ot 
comparatively rare occurrence Tlie case of the oata la 
the more valuable, as bearing upon the suggestion as to 
a protraction of the gestation at t particular part of its 
course. Here, the generative piocess is, by the simple 
mode of cropping down, kept up foi a whole jeai bpyond 
its usual term. The type i-i thus allowed to idvance, 
and what was oats becomes rj e 

The idea, then, which I foim of the pi ogress of oigimc 
life upon the globe — and th{ hypothesis is apphcable to 
all similar theatres of vital being — is, that t/ie smijUeet aiid 
most primitive type, v/nder a law to w/itcli that of hke- 
prodnetion is subordinate, gave birth to tlie type next above 
it, that this again produced the iiext higher, and so on to 
the very kigJtest, the stages of advance being in all cases 
very small — namely, from one species only to another; 
so that the phenomenon has always been of a simple and 
modest character. Whether the whole of any species 
was at once translated forward, or only a few parents 
were employed to give birth to the new type, must remain 
undetermined; but, supposing that the former was the 
ease, we must presume that the moves along the line or 
lines were simultaneous, so that the place vacated by one 
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species \\-A& immediately taken by the next ii 
and so on back to tbe first, for the supply of which the 
formation of i new germinal vesicle out of inorganic 
matter was alone neceswin Thus, the production of new 
forms, as shown in the pai^ of the geological record, has 
never been anything more than a new stag'e of progress 
in gestation, on event as simply natural, and attended 
as little bj inj ciicumstantes of a wonderful or startling 
kind, as the silent advance of an ordinary mother from 
one week to another of her piegnancy. Yet, be it re- 
membeied, the whole phenomena are in another point of 
view, wondeis of the highest kind, for in each of them 
we have to trice the effect of an Almighty Will which 
had armnged the whole m such harmony with external 
physical circumstautes, that both were developed in 
parallel steps — »nd pi obably this development upon our 
planet is but a sample of what has taken place, through 
the same cause, in all the other countless theatres of 
being which are suspended in space. 

This may be the proper place at which to introduce the 
preceding illustrations in a form calculated to bring 
them more forcibly before the mind of the reader. The 
table on pages 170, 171, was suggested. to me, in conse- 
quence of seeing the scale of animated nature presented 
in Dr. Fletcher's "Rudiments of Physiology." Taking that 
scale as its basis, it shows the wonderful parity observed 
in the progress of creation, as presented to our observa- 
tion in the succession of fossils, and also in the fa'tal 
progress of one of the principal human organs.* 

* "Itisafactoftliohighest intoi'estand moment that as the brain 
of every tribe of animals appears to pass, during its developnicnl, in 
enccesaion througli the types of all those below it, eo tlie brain of 
man passes tbroughtlic types of tlioac of every tribe in the creation. 
It repreeuiila, accordingly, before the second month of ulero-gestalion, 
that gf an aTerlebrated animal ; at tlie second month, that of an 
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Dr. t'leteher'fi scale, it may 1>p remarkeii, was not made 
lip with a view to aiipport such an hypothesis as tlie 
pi-eseiit, nor with any apparent regard to the history of 
fossils, but merely to express the appearance of advance- 
ment in the ordei-s of the Cuvietian system, assuming, as 
the criterion of that advancement, " an increase in the 
number and extent of the manifestations of life, or of 
the relations which an organised being bears to the 
external world." Excepting in the relative situation of 
the annelida and a few of the mammal orders, the parity 

osseous fish ; at the tliiiiJ, liiat of a turtle ; at the fonrth, that of a 
bird ; lit the fifih, tliat of one of the roileiitia ; at the dxlh, that 
of one of the raminaiitia ; at the seventb, tbatofoneof the digitigrada; 
at the eighth, that of one of the quadramans ; till at length, at the 
nmth, it compasses the brain of Man ! It is hardly necessary to say. 
that all this is only an approximation t^ the truth ; since neither is 
the hrain of all osseous fishes, of ail turtlee, of all birds, nor of all the 
species of any one of the above order of iiiammala, by any moana 
preoiaely the same, nor does the brain of the human ftetns at any 
time precisely resemble, perhaps, that of any individual whatever 
among the lower animals. Nevevthelees, it may be said to represent, 
at each of the above-mentioned periods, the aggi'egate, as it were, 
of the brains of each of the tribes stated ; consisting aa it does about 
the s*con[l month, chiefly of the mesial parts of the cerebellum, the 
corpora quadrigemioa, thalami optici, rudiments of the hemiapherea 
of the cerebrum and corpora striata ; and receiving in succession, at 
the third, the rudiments of the lobea of the cerebrum; at tlia fourth, 
those of the fornii, corpus callosum, and septum lucidnm ; at the 
lifib, the tuber annulare, and bo forth ; the posterior lobes of the 
cerebrum increawng from before to behind, so aa to cover the thaiami 
opiici aboat the fourth month, the corpora qnajjrigemina about the 
sixth, and the cerebellnm about the seycnth. This, then, ia another 
pxample of an increase in the complexity of an organ sncceeding its 
centralifation ; as if Nature, having first piled up her materials in 
one spot, delighted allerwards to employ her abundance, riot so much 
in enlarging old pans as in forming new ones upon the old foundations, 
and thus lidding to the complexity of a fabric, ^e rudimental strnetnre 
of which is in all animals equally simple."— Fletcher's " Eudiments of 
Physiology.'' 
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(Zoophvta 

"(Polypmria . . 

( Conchifera 

1 Double-shelled Mollnslis . 



Radiata (i, 2, 3, 4, 5) . 



MoLLuacA (6, 7, 8, 9, 10, 1 1) . 

{Annelida {12, 1^, i/i) . (CruafflcGa 
H CrHs(!Mea(i5,i5,i7,i8,i9|20)-j Annelida 
{Aradimda &, Tiiseetal,2l-y') (Crustaceoua T: 

{PUees (32, 33, 34, 3S,- 36) ■ '^^^ ^'■atce . 
j Piscine Saurioi 

I Plerodactjlos 

Reptilia (3;, 38, 39, 40) . ■ Crocodiles . 
Tortoisea 
Batracliiaua . 



', 43. 44. 45. 46) . Birds , 



] 49 Pachyderm K la. 
I 5a EdeaUfa 

151 Kodentia 
52 Marsupialia 
U SS AmpUlbfa 

54 Digitierada 

55 Plantigrada 



. Pones of a oetaifeoua uuiu 
Bones of a marsupial . 

Pacbjdennata (tapirs, &c,) . 

. Rodentia (dormouse, equin-el, & 
. Marsupia1ia(racoon,opoBsum,& 

Di gitigrada ( ge ne tte, ro:>:, wolf, & 
Plantigrada (bear) 



Edeutatft (Bloths, &c.) 
Kuinin.iiitia (oxen, deep, &f.; 

58 Quadruniaiia . Quadrumana 
kssBimn, . .Bi„.m(m.iil . . 
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ASCENDING SEIilES or JiOCKS. 
I (Jneisa iiini Mica Hlate sj-irteni 

U Clay Slate and Grauwadi.^ sjslor 



r<ETAI. HUMAN V.l\: 



4 Uld Eed Sandstoiiu ' 

5 Carbon! fei'oua Ibruiatiuii 211J mwillj, lliai of a llsli ; 



6 Xbw Keil SaiidstoHo 



Ji-il liiontli, Hi, it ul' a. lurtlc ; 



J7 Oolite 
8 Crelacecus Ibrmatiiiii 



5th montli, that of u roiletit ; 
6th montb, that of a rumiiian 



jiitli, tliat of iv digitigrado 



8tli niojitli, that of tlie quadiuiuaiia ; 
gtli monlli, attains full liutuan ulia- 
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is pei'fett ; nor Biiiy even tliese smiill disci-epandus npiieiu' 
when the order of fossils shall have been further in- 
vestigated, or a moi* correct scale shall have been foi-med. 
Meanwhile, it is a wonderful evidence in favour of our 
hypothesis, that a scale formed so arbitrarily should 
coincide to such a nearness with our present knowledge 
of the succession of animal forms upon earth, and also 
that both of these series should harmonise so well with 
the view given by modern physiologists of the embryotie 
progress of one of the organs of the highest order of 
animals. 

The reader has seen physical conditions several times 
referred to, as to be presumed to have in some way 
governed the progress of the development of the zoo- 
logical circle. This language may seem vague, and, it 
may be asked — can any particular physical condition be 
adduced as likely to have affected development ? To this 
it may be answered, that air and light are probably 
amongst the principal agencies of this kind which 
operated in educing the various forms of being. Light 
is found to be essential to the development of the 
individual embryo. When tadpoles were placed in a 
perforated box, and that box sunk in the Seine, light 
being the only condition thus abstracted, they grew to 
a great size in their original form, but did not pass 
through the usual metamorphose which brings them to 
their mature state as frogs. The proteus, an animal of 
the frog kind, which never acquires perfect lungs so as 
to become a land animal, is presumed to be an example 
of arrested development, from the same cause. "When, 
in connexion with these facts, we learn that human 
mothers living in dark and close cells under ground — 
that is to say, with an inadequate provision of air and 
light — are found to produce an unuBual proportion of 



dbv Google 



NATURAL HISTORY OF CREATION. 173 

defective children,* we can appreciate the important 
I effects of both these physical conditions in ordinary re- 
' l^oduction. Now there is nothing to forbid the sup- 
position that the earth has been at different stages of 
its career under different conditions, as to both air and 
light. On the contrary, we have seen reason for sup- 
posing that the proportion of carbonic acid gas (the 
element fatal to animal life) was larger at the time of 
the carboniferous formation than it afterwards became. 
We have also seen that astronomers regard the zodiacal 
light as a residuum, of matter enveloping the snn, and 
which was probably at one time denser than it is now. 



e have the indicati 
the purification of the 
of light during the earli 
with which the progress 
conformable. 



tiona of c 

losphere and in the diffusion 
: ages of the earth's histoiy, 
3 of organic life may have been 
□ to the proportion of oxygen, 
and the effulgence of the central luminary, may have 
been the immediate prompting cause of all those advances 
from species to species which we have seen, upon other 
grounds, to be necessarily supposed as having taien place. 
And causes of the like nature may well be supposed to 
operate on other spheres of being, as well as on this. I 
do not indeed present these ideas as furnishing the true 
explanation of the progress of organic creation ; they are 
mei'cly thrown out as hints towards the formation of a 
j\ist hypothesis, the completion of which is only to be 
looked for when some considerable advances shall have 
been made in the amount and character of our stock of 



* Some poor people liaving taken up theif abode in the cells undev 
the fortificatioiiB of Liale, the proportion of defective infanta produced 
by tbem became bo groat, tJiat it was deemed necessarj to issue nn 
order commanding these cells in be shut up. 
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Eai-ly in this century, M. .L amarck, a natunilist of 
tlie highest character, suggested an hypothesis of organic 
progress which deservedly incurred much ridicule, al- 
though it contained a glimmer of the truth. He sur- 
mised, and endeavoTired, with a great deal of ingenuity, 
to prove, that one being advanced in the course of 
generations to another, in consequence merely of its 
experience of wants calling for the exercise of its facul- 
ties in a particular direction, by which exercise new 
deveJopmenta of organs toek place, ending in variations 
sufficient to constitute a new species. Thus he thought 
that a bird would be driven by necessity to seek its food 
in the water, and that, in its efforts to Kwim, the out- 
stretching of its claws would lead to the expansion of 
the intermediate membranes, and it would thus become 
web-footed. Now it is possible that wants and the ex- 
ercise of faculties have entered in some manner into 
the production of the phenomena which we have been 
considering ; but certainly not in the way suggested by 
Lamarck, whose whole notion is obviously so inadequate 
to account for the rise of the organic kingdoms, that we 
only can place it with pity among the follies of the wise. 
If ad the laws of organic development been known in his 
time, his theory might have been of a more imposing 
Irind. It is upon these that the present hypothesis is 
mainly founded. Nl take existing natural means, and 
show them to have been capable of producing all the 
existing organisms, with the simple and easily conceiv- 
able aid of a higher generative law, which we pei'haps 
still see operating upon a limited scale. I also go beyond 
the French philosopher to a very important point, the 
original Divine conception of ail the forms of heing 
which these natural laws were only instruments in 
working out and realising. The actuality of such a 
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conception receives a i^emarkable support from the 
glimpKes which we obtain, through the medium of the 
discoveries of Mr. Macleay, with regard to the aiSnities 
and analogies of animal {and by implication vegetable) 
organisms.* Such a regularity in the strvMurt, aa we 
may call it, of the dmdjication of animals, as is there 
beginning to be revealed to us, is totally irreconcilable 
with the idea of form going on to form merely as needs 
and wishes in the animaL-i themselves dictated. Had 
such been the case, all would iiave been irregular, as 
things arbitrary necessarily are. But, lo, the whole 
plan of being appears to be as s3TnrQetrical as the plan 
of a house, or the laying out of an old-fashioned garden ! 
This must needs have been devised and arranged for 
beforehand. And what a preconception or forethought 
have we here ! For let us only for a moment consider 
how various are the external physical conditions in 
which animals live — climate, soil, temperature, land, 
water, air ; the peculiarities of food, and the vaidous 
ways in which it is to be sought ; the peculiar circum- 
stances in which the business of reproduction and the 
care-taking of the young are to be attended to : all these 
requiring to be taken into account, and thousands of 
animals to be formed suitable in organisation and mental 
character for the concerns they were to have with these 
various conditions and circumstances — here a tooth fitted 
for crushing nuts ; there a claw fitted to serve as a hook 
for suspension ; here to repress teeth and develop a bony 
network instead ; there to arrange for a bronchial ap- 
paratus, to last only for a certain brief time; and all 
these animals were to be schemed out, each sis a part of 
a great range, which was on the whole to be rigidly 
regular :"let us, I say, only consider these tilings, and 
* These affinities and analogies are explained in the nest cliapter. 
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we sihall seo that the dwieemg ot Kn^. to hiiii<, tht* 
whole ahout was an Jii-t invohing such \ ilt^ieo ot 
wisdom fliul device as we oulv ctn attnlDute, adoioigl^, 
to the one Eternal and TJnehangeable It may he asked, 
how does this reflection compoit with that timid philo- 
sophy which would have us to di^w hick from the m 
vestigation of God's works, le&t the knowledge of them 
should make us undervalue his greitne^s and foigpt his 
paternal charactei'J Does it not lather appeal that our 
ideas of the Deity can onlj be worthy ot him in the 
ratio in wliich we advance in 1 knowledge of his woiks 
and ways ; and that the acquisition of this knowledge is 
consequently an available means of oui growing m a 
genuine revoronce for him ' 

But the idea that any of the lower animals have heen 
concerned in any way with the origin of man — is not this 
degrading ! Degrading is a term, expressive of a notion of 
the human mind, and the human mind is liable to pre- 
judices which prevent its notions from being invariably 
correct. Were we acquainted for the first time with the cir- 
cumstances attending the production of an individual of 
our race, we might equally think them degrading, and be 
eager to deny them, and exclude them from the admitted 
truths of nature. Knowing this fact familiarly and beyond 
contradiction, a healthy and natural mind finds no diffi- 
culty in regarding it complacently. Creative Providence 
has been pleased to order that it should be so, and it 
must therefore be submitted to. Now the idea as to the 
progress of organic creation, if we become satisfied of its 
truth, ought to 1» received precisely in this spirit. If it 
has pleased Providence to arrange that one species should 
give birth to another, until the second highest gave birth 
to man, who is the very highest ; be it so, it is our part 
to admh'e and to .submit. The very faintest notion of 
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there being anything lidiculotis or degmding in the 
tlieoiy — bow ahsiiiiJ does it nppeiu- when we remember 
thit tVLiy indmdual amongxt ua actually passes through 
the characters of the insect the fish and reptile (to 
speak nothing of ott er&) before he i-- permitted to 
bieatlie the bieith ot bte But such notions are mei* 
emanations of false j-iide and gnoidnt prejudice. He 
who conceives them bttle refletts that thej in reality, 
a\\ oU e a contempt for the works and n aj '^ of God. For 
if may be asked if he ai ■\ppear« has cho&en to employ 
mfeiior organi ms as a generative me hum for the pro- 
duction of highet one e\tn including ourselves, what 
light ha\ene his humble creatures to hnd fault! There 
I also in this prejudice an element of unbdndliness 
tjw^rds the lowei animals which is utteilj out of place. 
These tteatuies are all of them I'trt pioJucts of the' 
Almighty Conception, as well as ourhelves. All of them 
display wondrous evidences of bis wisdom and benevolence. 
All of them have had assigned to them by their Great 
Father a part in the drama of the organic world, as well 
as ourselves. Why should they be held in such contempt! 
Let us regard them in a proper spirit, as parts of the 
grand plan, instead of contemplating them in the light 
of frivolous prejudices, and we shall be altogether at a 
loss to see how there should be any degradation in the 
idea of our race having been genealogically connected 
with them. 
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MACLEAT SYSTEM OF ANIMATED 
NATUEE. 

THIS SYSTEM C0N8IDEEED IS CONNEXION WITH THE 
PROGRESS OF ORGANIC CREATION, AND AS INl^- 
CATINO THE NATURAL STATUS OF MAN. 

It is now time to advert to the system formed by the 
animated tribes, both with a view to the possible illus- 
trntion of the preceding argument, and for the light 
which it throws upon that general system of nature 
which it is the more compreheusive object of this book 
to ascertain. 

The vegetable and animal kingdoms are arranged 
upon a scale, starting from simply organised forms, and 
going on to the more complex, each of these forms being 
but shghtly different from those next to it on both sides. 
The lowest and most slightly developed forms in the two 
kingdoms are so closely connected, that it is impossible 
to say where vegetable ends and animal begins. United 
at what may be called their bases, they start away in 
diiTerent directions, but not altogether to lose sight of 
each other. On the contrary, they maintain a strict 
analogy throughout the whole of their subsequent 
courses, sub-kingdom for sub-kingdom, class for class ; 
showing a beautiful, though as yet obscure relation 
between the two grand forms of being, and consequently 
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I umtv m till Un-> uludi bi i gilt theui both into 
eMstence 

It Is 13 jet but t fen yeii-. since 1 sjstem of 1 il 
oidinatp analo^ie^ uot le-* remaikable begdo t> be 
specuhted upon ts within the range of the anmfil 
king lorn Piobably 11. ^ho exists in the vegetable 
kuntUom but to this poiut no direct attention has lieen 
given <aj we are left to infer thdt such \% the cw« from 
theoretical considerations onlj We ■ire indebted tor 
what we know of these beautiful analogies to three 
nitui'ah&ts. — -Matleaj Vigors, <ind &w ainson w hose 
labours lia\e ceitamij involved much ingenious obsei 
Vition and reabonmg whatever wc may think of some 
of their concla&ions 

The M'wJe'ij system as it may be called in honour of 
its pimcipil authoi mnounces th*t whether we take 
the T^ hole animal kingdom, or any dehnite division of it, 
we shall tind that we aie exammmg a j,roup of beinga 
which IS capible ot being ananged along a seiies of close 
oihnities, %n « ctrcular form — that is to say, starting 
from any one portion of the group, when it is properly 
arranged, we can proceed from one to another by 
minute gradations, till at length, having run through 
the whole, we return to the point whence we set out. 
All natural groups of animais are, therefore, in the 
language of Mr. Maoleay, ciravlar; and the possibility 
of throwing any supposed group into a circular arrange- 
ment is held as a decisive test of its being a real or 
natural one. It is, of course, to be understood that each 
circle is composed of a set of infeiior circles ; for 
example, a set of tribe circles composes an ordei' ; a set 
of order circles, again, forms a doss; and so on. Of 
each group, the component circles are invariably fine in 
ntwi.ber: thus, in the animal kingdom, there are five 
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fe I ki ^1 m the leitelut nnn i + mil ti 
untAf molli CI Tike ^giiii one cf the e sib king 
doms tbe vertebiata and ne hud it composed ot fi\e 
clisaes — the mdmmaht reptiha pisce amphibm in 1 
aies eaeli of the other sub kingdoms being &iiiidarh 
dnisitble Take the mimmiha and it is m like manner 
found to be composed cf fi\e ordeis — the cheirothena "^ 
ferw cetacea ^hies ungulata E^cn m this numentil 
nnifoimty which goes down to the lowest ramiiict 
tions cf the sj tern there would he stmetlunp; \eiv 
lemirkable as arguing a de6mt* ind preconceived 
inangement but this is onlj the least euiious part of 
the Macleaj theory 

We shill best understind the wonderfnlly complex 
system of analogies devel ped bj that theoiy if we stait 
fiom the pait of the kingdom in which the\ were hi t 
traced — nanielj the cla s aven or buds This gi\es ffr 
its £\e oiders — jjiscss jpb (perchii g buds rty torei 
(birdfc of piej) 9ia(a/oi-«s {swimming birds) qraUatoiPb 
(waderf.) rasiire'i (scrapeis) In the e ordeis our nati 
lalists discerned distinct organic character of different 
degrees of perfectne&s the brst being the most perfect 
with legal d to the general characte of the class and 
therefore the liest representative ot that cla s whence 
it was called the tjpiccd ordei The second was foai d 
to be inferior oi rather to ha^e a les ptrtect balance of 
qudhties hence it was de ignated tbe ai h-typieal In 
this are compiehended the thief noxi Uh md destructive 
11 imal nt tl e ciiile to which it beIon„ The otl ei 
Ihi-ee -loups weie cilled ibenant ^ exhibitng a i uch 
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wider depaitui'e fixim tlie typical titondard, aithgugli llie 
last of the three is observed to make a certain recovery, 
and join on to the typical group, so as to complete the 
cirele. The first of the aberrant groups (natatores) is 
remarkable for making the water the theatre of its exist- 
ence, and the birds composing it are in general of com- 
paratively large bulk. The second (graliatores) are long- 
limbed *nd long-billed, that they may wade and pick up 
their subsistence in the shallows and marshes in which 
tliey chiefly live. The third (rasores) are distinguished 
by strong feet, for walking or running on the ground, 
and for scraping in it for their food ; also by wings 
designed to scarcely raise them off the earth; and, 
further, by a genera! domesticity of character, and use- 
fulness to man. 

Now the most remarkable circumstance is, that these 
organic characters, habits, and moral properties were 
found to be traceable more or less distinctly in the 
corresponding portions of every other group, even of 
those belonging to distant subdivisions of the animal 
kingdom, as, for instance, the insects. The insessores 
(typical order of aves) being reduced to its constituent 
circles or tribes, it was found that these strictly repre- 
sented the five orders. In the conirostrea are the perfec- 
tions which belong to the insessores as an order, with 
the conspicuous external feature of a comparatively 
small notch In their bills; in the dentirostreg, the notch 
is strong and toothlike (hence the name of the tribe), 
assimilating them to the raptores; the Jissirostres came 
into analogy with the natatores in the slight development 
of their feet and their great powers of flight; the tenui- 
rostrea have the small mouths and long soft bills of the 
graliatores. Finally, the scansores resemble the rasores 
in their superior intelligence and docility, and in their 



dbv Google 



1 8.' VKSTIGHS OF THE 

liaviny Mtroiig limljiv and a bill entire ^t tin; tip. This 
parity of qualities becomew cleiirer when placsfl in a 
tabular form : — - 

Orders of Birds. Characters. Tribes oj hisassores. 

I setso es (Moetperreototllieirdrcle; notch! ^,^_^j_^^j^^^ 

( of bill small ) 

] apto en Notcli of bill like a tootli . . . DentiroBtreB. 

^ fltatores ^^'f'''^ doveloped feet ; strong | t-j.^j^.trtfl. 

nght J 

( rallatort'! Sm Jl moutUs ; long soft bills . Tenniroslres. 

J St n feet, sbort wings; docile 1 (. 

Sorui! comprehensive terms are much wanteJ to 
describe these live characters, bo curiously repeated (if 
we ai-e to put faith in the theory) throughout the whole 
of the animal, and probably also the vegetable kingdom. 
Meanwhile, Mr. Swainson calls them typical, sub-typical, 
natatorial, suctorial,* and rasoriai. Some of his illustra- 
tions of the principle are exceedingly interesting. He 
shows that the leading animal of a typical circle usually 
has a combination of prox>erties concentrated in itself, 
without any of these preponderating remarkably over 
others. The sub-typical circles, he says, "do not com- 
prise the largest individuals in bulk, but always those 
which are the most powerfully armed, either for inflict- 
ing injury on their own class, for exciting terror, pro- 
ducing injury, or creating annoyance to man. Their 
dispositions are often, sanguinary, since the forms most 
conspicuous among them live by rapine, and subsist on 
the blood of other animals. They are, in short, symboli- 
cally types of evil." Tliis symbolical character is most 

* This IB preferred to grallalorlal, qb more comptclienaivclj 
deBcriptive. There is the same need for a suTjstilute for rasoriai, 
which is onlj applicable to birds. 
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fioiispicnous .■ilionl tlir cpntri"" (if the serief^ of graciii- 

Kingdoni Aniiiilosa. 

Sub-kingdom Itepttlia. 

Class (Mammaliii) .... Eeiw. 

{Aves) Eaptores. 

Ill the anmiloaa it is not distinct, although we must also 
remember that insects do produce enormous ravages and 
annoyance in many parts o£ the earth. In the reptilia 
it is more distinct, since to this class belong the ophidia 
(serpents), an order peculiarly noxious. It comes to a. 
kind of climax in the ferte and raptores, which fulfil the 
function of butchers among land animals. As we 
descend through tribes, famiHes, genera, species, it 
becomes fainter and fainter, hiit never altogether van- 
ishes. In the dentirostres, for instance, we have in a 
subdued form the hooted bill and predaceous character 
of the raptores ; to this tribe belongs the family of the . 
shrikes, so deadly to all the lesser field birds. In the 
genus bos, we have in the sub-typical group, the bison, 
" wild, revengeful, and showing an innate detestation 
of man." In equus, we have, in the same situation, the 
zebra, which actually shows the stripes of the tiger, and 
is us remarkable for its wiidness as its congeners — the 
horse and ass— are for their docility and usefulness. To 
(juote again from Mr, Swainson, "the singular threat- 
ening aspect which the caterpillars of the sphinx moth 
assume on being disturbed is a remarkable modification 
of the terrific or evil nature which is impressed in one 
form or another, palpable or remote, upon all sub-typical 
groups; for this division of the lepidopterous order is 
precisely of this denomination, la the pre-eminent type 
of this order of insects, the butterflies (papilionides), our 
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ft '.ociiiti IS littl i-iepare ns for cspecliiig any trace of 
the p^il piinciple Wt here, too, theio is a sub-typical 
divi ion These sajs our naturalist, " are distinguislieil 
by their caterpillars being armed with formidable spines 
oi piitkles which m general are possessed of some highly 
iCTimoniouq or ptisonous quality, capable of injuring 
those who touch them. It i* only," continues Mr. 
fewainsori when extensive researches bring to light 
a uniformitj of results, that we can venture to believe 
they aie so iiniver*ial as to deserve being ranked as 
pnmaiT Kws Thus when a celebrated entomologist 
denounced as impure the black and luiid beetles forming 
tho '.aptophagous petalocera of Mr. Macleay, a tribe 
liiing only upon putrid vegetable matter, and hiding 
themfehes in theii disgusting food, or in dark hollows 
of the earth neither of these celebrated men suspected 
the absolute f'MSt elicited from our analogies of this 
group that this lery tribe constituted the sub-typical 
gioup of one f the primary divisions of coleopterous 
insects nor hid they any suspicion that, by the filt}iy 
hibits and repulsive forms of these beetles, nature had 
intended that thej should be types or 
hundreds of otl er groups distinguished 1 
equally indicative of evil. On the other hand, the 
tlialerophagous petaiocera, forming the typical group of 
tbe same division, present us with aU the perfections anil 
habits belonging to their kind. These families of beetles 
live only upon fresh vegetables ; they ai-e diui'nal, and 
sport in the glare of day, pure in their food, elegant in 
their shapes, and beautiful in their colours."* 

The third type (first of the three aberrant), called by 
Mr. Swainson the natatorial, or aquatic, are chiefly 
remarkable for their bulk, the < 



* " nietribution and ClaBsiflcalion of Anlmnla," p. 348. 



dbv Google 



NATURAL HISTORY OF CREATION. 185 

the 1 e^ a d the ah en e o tl ^ht development of tl 
teet They p take t the predaceo is and de t u t e 
1 a acte of the djo mug Buh typ cal roup a 1 th 
n ea 8 of the r \ reda*" ty 1 e generally fo nd o the 
moutl alo e In the p ma y d on of the an m 1 
k ngdom we fand the type \ the ad ata not e of 
1 cl b e b f te In the verteb ata t n 
tl o h hes In both of these feet are t tallv wa t j, 
De oenl ng t the 1 s^ mtinimal e ha e thi t^pe 
n tl e etace 1 ch p ese t compa t vel si ^,1 1 
developme t ot 1 mb I the iv a. e ha e ee 
the tjpe i> presented n the natato e^ h ae naioe h s 
bee 1 lo[.ted aa an approp ate term fo all tl e co e 
pond ng g oup A en mer t on of &ome othe 
e amples of the atator al tj pe s the ephalop J 
( &tai ced n the cuttle hsh) tl e moll is ^ tl e 

crustaoed. (cl^ba, Ae ) in the annuloaa, the owl (which 
often duck for fish) m the raptore* ; the enaliosauria 
(ichthyosautus, plesiosauiuSj Ac ), among reptiiia, will 
eeivp to bring the geneid chai^otet, and its pervasinn 
of the whole ammal world, foicibly before the mind of 
the leadei 

The next type is that of meanest and most imperfect 
organisation, the lower termination of all groups, as the 
typical is the upper. It is called by Mr. Swainson the 
suctorial, from a very generally prevalent peculiarity, 
that of drawing sustenance by suction. The acrita, or 
polypes, among the sub-kingdoms ; the intestina, among 
the annulosa; the tortoises, among the reptiiia; the 
armadillo and scaly ant-eater, pig, mouse, jerboa, and 
kangaroo, among quadrupeds ; the waders and tenui- 
rostres, among birds ; the coleoptera {bug, louse, Hea, 
Ac.) among insects; the gastrobranchus, among fishes; 
are examples which will illustrate the special characters 



dbv Google 



i86 VHST/GES OF THE 

of tJiiw typf. These ax% smaUneBS, pa!'ti:;ulai-]y in tlie 
head and mouth, feebleneas, and want of oflensive 
protection, defect of organs of mastication, considerable 
powers of swift movement, and (often) a parasitic mode 
of living ; while of negative qualities, there ai*, besides, 
indisposition to domestication, and an unsuitabieness to 
serve as human food. 

The rasorial type comprehends most of the animals 
which become domesticated and useful to man, as first, 
the fowls which give a name to the type, the ungulata, 
and more particularly the ruminantia among quadrupeds, 
and the dog among the fei*£B. Gentleness, familiarity 
witli man, and a peculiar approach to human intelli- 
gence, are the leading mental characteristics of animals 
of this typo. ^ Amongst external characters, we generally 
lind power of limbs and feet for locomotion on land (to 
which the rasorial type is confined), abundant tail and 
ornaments for the head, whether in the form of tufts, 
crests, horns, or bony excrescences. In the animal king- 
dom, the mollusca are the rasorial type, wliich, howevei', 
only shows itself there in their soft and sluggish 
charaj;ter, and their being very generally edible. In the 
ptilota, or winged insects, the hymenopterous are the 
rasorial type, and it is not therefore surprising to lind 
iimongst them the ants and bees, "the most social, 
intelligent, and in the latter case, most useful to man, of 
all the annulose animals." 

As yet the speculations on representation are imperfect, 
in conseqiience of the novelty of the doctrine, and the 
defective state of our knowledge of animated nature. It 
has, however, been so fully proved in the aves, and 
traced so clearly in some other parts of the animal 
kingdom, and as a general feature of that part of nature, 
that hardly a doubt can exist of some such I'ule being 
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applicable. Even 111 the lowly forma of the acrita 
(polypes), the suctorial type of the animal kingdom, 
representation has heen discerned, and with some 
remarkable results, as to the history of our world. The 
acrita, were the first forms of animal life upon earth, the 
starting-point of that great branch of organisation. 
Now, this sub-kingdom consists, like the rest, of five 
groups (classes), and these aie respectively representa- 
tions of the acrita its«!f, and the other four sub-kingdoms, 
which had not come into existence when the acrita were 
formed. The polypi vaginati, in the crustaceous cover- 
ing of the living mass and their more 01 leas ■irticiilated 
structTire, represent the annidosa In the radiated 
forms of the rotifera, dnd the simple stiuctuie of the 
polypi rudes, we aie reminded of the tadinta The 
molhisca are typihed m the soft, mucous, sluggish 
intestina. And, finallj m the fleshy living mis'* w hich 
surrounds the bon\ and hollow isjs of the polypi 
natantes, we have k sketch of the » ertehrata The Tcnta 
thus appear as a prophecy of the hvjher events of ammal 
development. They show that the nobler orders of 
being, including man himself, were contemplated from 
the first, and came into existence by virtue of a law. the 
operation of which had commenced ageh before their 
forms were, upon this globe at least, realised. 

The system of representation, taking it as one so far 
proved, must be regarded as a powerful addttional proof 
oflJie hypothesis of organic progress bij virtue (f_ ((iia. It 
establishes the unity of animated nature and the definite 
character of its entire constitution. It enables us to see 
how, under the flowing robes of nature, where all looks 
arbitrary and accidental, there is an artificiality of the 
most rigid kind. The natural, we now perceive, sinks 
into and merges in a Higher Artificial, To adopt a com- 
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paiison moie apt tliaii digtiilied, we may Ixi K:iid to be 
pia«ed here as we can conceive a sect of insects to be in a 
garden of the old style. Our first unassisteit view is 
limited, and we perceive only the irregularities of the 
minnte surface, and single shrubs which appear capri- 
ciously scattered. But, our view at length extending and 
becoming more comprehensive, we begin to see parterres 
balancing each other, trees, statues, and arbours placed 
symmetrically, and that the whole is an assemblage of 
pivrts mutually reflective. ■ It can scarcely be necessary 
to point to the inference hence arising with regard to the 
origination of nature in some Power, of which man's 
mind is a faint and humble representation. The insects 
of the garden, supposing them to be invested with 
reasoning power, and aware how artificial are their own 
works, might of course very reasonably conclude that 
being in its totality an artificial object, the garden was 
the work of some maker or artificer. And so also must 
we conclude, when we attain a knowledge of the arti- 
ficiality which is at the basis of nature, tliat nature is 
wholly the production of a Being resembling, but 
infinitely greater, than ourselves. 

Organic beings are, then, bound together in develop- 
ment, and in a system of hoth afBnities and analogies. 
Now, it will be asked, does this agree with what we 
know of the geographical distribution of organic beings, 
and of the history of organic progress as delineated by 
geology "i Let us first advert to the geographical 

Plants, as is well known, require vaiious kinds of soil, 
forms of geographical surfaw, climate, and other con- 
ditions, for their existence. And it is evei'ywhere found 
that, however isolated a particulai- spot may be with 
regard to these conditions— as a mountain-top in a torrid 
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country, the marsli round a salt spring Ear inland, or an 
island placed far apart in the ocean — appropriate plants 
have there tajten up their abode. But the torrid zono 
divides the two temperate regions from each other by the 
space oE more than forty-six degrees, and the torrid and 
temperate zones together form a much broader line of 
division between the two Arctic regions. The Atlantic 
and Pacific Oceans, and the Persian Gulf, also divide the 
various portions of continent in the torrid and temperate 
zones from each other. Australia is also divided by a 
broad sea from the continent of Asia, Thus there are 
various portions of the earth separated from each other 
in such a way as to preclude anything like a general 
communication of the seeds of their respective plants 
towards each other. Hence arises an interesting ijues- 
tion — Are the plants of the various isolated regions 
which enjoy a parity of climate and other conditions, 
identical or the reversed The answer is— that in such 
regions the vegetation bears a general resemblance, but 
the species are nearly all different, and there is even, in 
a considerable measure, a diversity of families. 

The general facts have been thus stated : in the Arctic 
and Antarctic regions, and in those parta of lower lati- 
tudes, which, from their elevation, possess the same cold 
climate, there is always a simOar or analogous vegeta- 
tion, but few species are common to the various situa- 
tions. In lite manner, the intertropical vegetation of 
Asia, Africa, and America, are specifically different, 
though generally similar. The southern region of 
America is equally diverse from that of Africa, a 
country similar in clime, but separated by a vast extent 
of ocean. The vegetation of Australia, another region 
similarly placed in respect of clime, is even more 
peculiar. These facts are the more remarkable when 
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" A similar resvilt avises when we compare the tliiec 
gfeat intertropical regions, aa well as the extreme sptwies 
of the three great continents, which advance into tho 
temperate climates of the southern hemisphere. 

" Tha^^, the tribes of simias (monkeys), of the dog and 
cat kinds, of pachyderms, including elephants, tapii'S, 
rhinoceroses, hogs, of hats, of saurian and ophidian 
reptiles, as well of birds and other terrene animals, are 
all different in the three great continents. In the 
lower departments of the mammiferons family, we find 
that the bruta, or edentata (sloths, armadillos, Ac), of 
Africa, are differently organised from those of America, 
and these again from the tribes fonnd in the Mala)-an 
ai'chipehxgo and Terra Anstralis." * 

It does not appear that the diversity between tlio 
similar regions of Africa, Asia, and America, is occa- 
sioned in all instances by any disqnaJification of these 
countries to support precisely the same genera or species. 
The ox, horse, goat, &c., of the elder continent have 
thriven and extended themselves in the new, and many 
of the indigenous tribes of America would no doubt 
nourish in corresponding climates in Eui-ope, Asia, and 
Africa. It has, however, been remarked by naturalists 
unacquainted with the Macleay system, that the larger 
and more powerful animals of their i-espective oi-ders 
belong to the elder continent, and that thus the animals 
of America, unlike the features of inanimate nature, 
appear to be upon a small scale. The swiftest and most 
agile animals, and a large proportion of those most- 
useful to man, are also natives of the elder continent. 
On the other hand, the bulk of the edentata, a group 
remarkable for defects and meanness of organisation, 
are American. The zoology of America may be said, 
* " liosenvches,'' 4tb edition, i. 95. 
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upon the whole, to recede from that of Asia, '-and 
perhaps in a greater degree," adds Dr. Prichard, " from 
that of Africa." A much greater receseion is, however, 
observed in both the botany and aoology of Australia. 

There, " we do not find, in the great masses of vegeta- 
tion, either the majesty of the virgin forests of America, 
or the variety and elegance of those of Asia, or the 
delicacy and freshness of the woods of our temperate 
countries of Europe. The vegetation is generally 
gloomy and sad; it has the aspect of our evergreens or 
heaths; the plants are for the most part woody; the 
leaves of nearly all the plants are linear, lanceolated, 
small, coriaceous, and spinescent. The grasses, which 
elsewhere are generally soft and flexible, participate in 
the stifTness of the other vegetables. The greater part 
of the plants of New Holland belong to new genera ; 
and those included in the genera already known are of 
new species. The natural families which prevail are 
those of the heaths, the proteffi, compositw, leguminosa;, 
and myrtaceffi; the larger trees all belong to the last 
family." * 

The prevalent animals of Australia are not less 
peculiar. It is well known that none above the mar- 
supialia, or pouched animals, are native to it. The 
most conspicuous are these marsupials, which exist in 
great varieties here, though unknown in the elder 
continent, and only found in a few mean forms in 
America. Next to them are the monotremata, which 
are entirely peculiar to this portion of the earth. Now 
these are animals at the bottom of the mammiferous 
class, adjoining to that of birds, of whose character and 
organisation the monotremata largely partake, the 
omithorhynchus presenting the bill and feet of a duck. 
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producing its young in eggs, and having, like birds, a 
clavicle between the two shoulders. The birds of 
Australia vary in structure and plumage, but all have 
some singularity about them — the swan, for instance, 
is black. The country abounds in reptiles, and the 
prevalent fishes are of the early kinds, having a earti- 
Inginous structure. 

Altogether, the plants and animals of this minor 
continent convey the impression of an early system of 
things, such aa might be displayed in other parta of the 
earth about the time of the oolite. In connexion with 
this circumstance, it is a fact of some importance, that 
the geognostio character of Australia, its vast arid 
plains, its little diversified surface and consequent 
paucity of streams, and the very slight development 
of volcanic rock on its surface, seem 10 indicate a system 
of physical conditions, such as we may suppose to have 
existed elsewhere in the oolitic era : perhaps we see the 
chalk formation preparing there in the vast coral beds 
frontiering the coast. Austmiia. thus appears as a 
portion of the earth which has, from some unknown 
causes, been belated in its physical and organic develop- 
ment. And certainly the greater part of its surface 
is not fitted to bo an advantageous place 
tor beings above the marsupialia, and judging '. 
analogy, it may yet be subjected to a serif 
in the highest degree inconvenient to any human beings 
who may have settled upon it. 

The general conclusions regarding the geography of 
organic nature may be thus stated, (i) There are 
numerous distinct foci of organic production throughout 
the earth, (z) These have everywhere advanced in 
accordance with the local conditions of climate, ifec., 
as far as at least the class and order are concerned, a 
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diiei&ity txLuj, plicp in the lo er gradations. No 
phjsioal ci geographical leason appearing for this 
diversity we '»re led to infei that (3) it is the result 
ot minute an I inapprecialile causps giving the law of 
oi£;d,iiic development 1 jirtioular direction in the lower 
subdiviBions of the two kingdoms (4) Development 
has not feone on to equal lesults m the vaj^ous con- 
tinent*., 1 eing most ai\ a ced m the eastern continent, 
next in the western, and least in Australia, this inequality 
being perhaps the result of the comparative antiquity of 
the various regions, geologically and geographically. 

It must at the same time be admitted that the line 
of organic development has nowhere required for its 
advance the whole of the families comprehended in the 
two kingdoms, seeing that some of these are confined to 
one continent, and some to another, without a conceiv- 
able possibility of one having been connected with the 
other in the way of ancestry. The two great families of 
quadrumana, cebid» and eimiadfe, are a noted instance, 
the one being exclusively American, while the other 
belongs entirely to the Old "World. There are many 
other cases in which the full circular group can only be 
completed by taking suMivi^ons from various con- 
tinents. This would seem to imply that, while the entire 
system is so remarkable for its unity, it has nevertheless 
been produced in lines geographicaUy detached, these 
lines perhafffl consisting of particular typical groups 
placed in an independent succession, or of two or more 
of these groups. And for this idea there is, even in the 
present imperfect state of our knowledge of animated 
nature, some countenance in ascertained facte, the birds 
of Australia, for example, being chiefly of the suctorial 
type, while it may be presumed that the observation as 
to the predominance of the useful animals in the Old 
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World, is not much ditieient fiom saying tlii tie 
rasorial type is there pec ikirly abundant It should 
not escape notice thU, it it &hUl he pioved that there 
are detached hne'i of piogress that these were lioa <. 1 in 
different regions, ot the eaith, and yet tlie Bucce.sion of 
beings was the same in each, as far, at least, as classes 
and ordei-s are conoerned, we shall be furnished with one 
of the most powerful proofs of design or pre-arrangement 
that could be imagined. It does not appear that tJio 
idea of independent lines, consisting of particular typcn, 
or seta of types, is necessarily inconsistent with the 
genei-al hypothesis, as nothing yet asceiiained of the 
Macleay system forbids their having an independent set 
of affinities. On this subject, however, there is as yet 
much obscurity, and it must be left to f utui* inquii-ers 
to clear it up. 

We must now call to mind that the geographical iHs- 
tribution of plants and animals was very different in the 
geological ages from what it is now, Down to a time 
not long antecedent to man, the same vegetation over- 
spread every clime, and a similar uniformity marked the 
zoology. This is conceived by M. Brogniart, with great 
plausibihty, to have been the result of a uniformity of 
climate, produced by the as yet unexhausted effect of the 
internal heat of the earth upon its surface; whereas 
climate has since depended chiefly oa external sources of 
heat, as modified by the various meteorological influences. 
However the early uniform climate was produced, 
certain it is that, from about the close of the geological 
epoch, plants and animals have been dispersed over the 
globe with a regard to their particular characters, and 
specimens of both are found so isolated in particular 
situations, as Utterly to exclude the idea that they came 
thither from any common centre. It may be asked — 
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Considering that, in the geological epoch, species are oot 
limited to particular regions, aad that since the close of 
that epoch, they are very peculiarly limited, are we to 
presume the present organisms of the world to have been 
created ah initio after that timel To this it may be 
answered — Sot necessarily, as it so happens that animals 
begin to be much varied, or to appear in a considerable 
variety of species, towards the dose of the geological 
history. It may have been that the multitudes of 
locally peculiar species only came into being after the 
uniform climate had passed away. It may have only 
been when a varied climate arose, that the originally few 
species branched oif into the present estensive variety. 

A question of a very interesting kind will now pro- 
bably aiiB" in the leadei s miod — It hat plac or status is 
assi /wd to man in. Vie new ntUural system ? Before 
gomg into this inquiry, it is necessary to advert to 
several particulars of the natural fcyctem not yet 
noticed 

It IS necessaij, in partioulai, to aficertdin the grades 
which exist m the classihcation of animala. In the tine 
of tlie V. es, Mr Swainson tinds these to be nine, the 
species pica, tor example, being thus indicated : — 

Kingdom .... Animalia 

Sub-KiliEdom .... Vertebrata, 

Class Aves. 

Order IneeHSoreB. 

Tribe Coniroetrcs. 

familv Cor vi die 



This bringi us down to species, the subdivision where 
intermarriage or breeding is usually considered as 
natural to animals, and where a resemblance of offspring 
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to parents is generally persevered in. The dog, for 
instance, is a species, because all dogs can breed together, 
and the progeny partakes of the appearances of the 
parents. The human race is held as a species, primarily 
for the same reasons. Species, however, is liable to 
another subdivision, which naturalists call variety ; and 
variety appears to be subject to exactly the same system 
of representation which has been traced in species and 
higher denominations. In canis, for instance, the bull- 
dog and mastiff represent the ferocious sub-typical 
group; the water-dog is natatorial; we see the speed 
and length of muzzle of the suctorial group in the 
greyhound; and the bushy tail and gentle and service- 
able character of the raaorial in the shepherd's dog and 
spaniel. Even the striped skin of the tiger and panther 
is reproduced in the more ferocious kind of dogs — an 
indication of a fundamental connexion between physical 
and mental qualities which we have also seen in the 
zebra, and which ia likewise displayed in the predomi- 
nance of a yellow colour in the vultures and owls in 
common with the lion and his congeners. 

It is by no means clearly made out that this system 
of nine gradations over and above that of variety applies 
in all departments of nature. On the contrary, even 
Mr. Swainson gives series in which several of them are 
omitted. It may be that, in some departments of 
nature, variation from the class or order has gone down 
into fewer shades than in others; or it may be, that 
many of the variations have not survived till our era, or 
have not heen as yet detected by naturalists; in either 
of which cases there may be a necessity for shortening 
the series by the omission of one or two grades, as for 
instance tribe or suh-faniUy. This, however, is much to 
be regretted, as it introduces an irregularity into the 
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natural system, and conseiiueiitly throws a difficulty and 
doubt iu the way of our investigating it. With these 
preliminary I'emarks, I shall proceed to inquire what U 
the natural status of man. 

That man's place is to be looked for in the class mam- 
malia and sub-kingdom vertebrata admits of no doubt, 
from his possessing both the characters on which these 
divisions are founded. When we descend, however, 
below the dasg, we find no settled viewa on the subject 
amongst naturalists. Mr. Swainson, who alone has 
given a review of the animal kingdom on the Macleay 
system, unfortunately wiites on this subject in a manner 
which excites a, uuspicion as to his Judgment. His 
ari'angement of the hist or typical order of the mam- 
malia is therefore to be received with great hesitation. 
It is as follows — 



Typical . Qmidfuman. 
Sub-typioal Ferse . 
Natatorial Cctacea. 
Suctorial . Glires . 
Sasorial . TJcgulata 



Pre-eminentlj' organiseJ for grasping. 
Clawa retractile ; caraivoronB. 
Pre-eminentlj aquatic ; feet verj shurt. 
Muizlu lengthened and pointed. 
Crests and other procsBsee on the head. 



He then takes the quadFumana, and plac 
following a 



i it in the 



Typical 
Sub-typical . 
Natatorial . 
Suctorial . 
Baaoritd 



Simiadie . 
Cebidce 
Unknown. 
VeflpertiJionidte , 
Lemuridie , 



(MonlteyB of Old Worid). 
{Monkeys of New World). 



(Bats). 



(Lcm. 



He considers the simiadte as a complete circle, and 
argues thence that there is no room in the range of the 
animal kingdom for man. Man, he says, is not a con- 
stituent part of any circle, for, if he were, there ought 
to be other animals on each hand having affinity to him, 
whereas there are none, the resemblance of the ourangs 
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being one of mere analogy. Mr. Swainsoii therefore 
considera our race as standing apart, and forming a 
link between the unintelligent order of beings and the 
angels ! And this in spit« of the glaring fact, that in 
our teeth, hands, and other features grounded on bj 
naturaHsts as characteristic, we do not differ more from 
the simiadse than the bats do from the lemurs — in spite 
also of that resemblance of analogy to the ourangs which 
he himself admits, and which, at the least, must be held 
to imply a certain relation. He also overlooks that, 
though there may be no room for man in the circle of 
the simiadEE — this, indeed, is quite true — there may be 
in the order, where he actuaDy leaves a place entirely 
blank, or only to be filled up, as he suggests, by mer- 
men ! * Another argument against his arrangement is, 
that it leaves the grades of classification very much 
abridged, there being at the most seven instead of nine. 
But serious argument on a theory eo preposterous may 
be considered as nearly thrown away, 1 shall therefore 
at once proceed to suggest a new arrangement of this 
portion of the animal kingdom, in which man is allowed 
the place to which he is zoologically entitled. 

I propose that the typical order of the mammalia 
should be designated cheirotheria, from the sole cha- 
racter which is universal amongst them, their possessing 
hands, and with a regard to that pre-eminent qualifica- 
tion foi giasping which has been ascribed to them — 
an analogy to the perching habit of the typical order 
of buds, which is worthy of particular notice. The 
tubes of the cheirotheria I arrange as follows : — 



* Mr. Swainsoa's argnmentB alxint tbe entireness of tho circle 
simiadEe are only too rigid, for foBsil geology haa since added new 
genera to this grnnp and tlie cebid*, and there raay^be atJU farther 
HdditioQs. 
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TJP ! 
Ml 



El 1: 1 

H man put to th tjp 1 \\sa th g n 

head not nly f tl \ 1 t f th 11 n m 1 

Id Tl ! bl affi tj w! h qu te I 

t'une Ifh Ihtl mdisn ban 1 a 1 

the ebd-e th th Tl fi t be. f tl d 
a ■e mpl tel th p'tlnd-ebng h fted {j o- 

VI n II ) nt the natat nal ]la E wlhtbirp 
p pnate e&ia fa Indlythaqt hab t f 

al t ti t 1 * nd the 1 n Ise nt th t 1 
t wh ch th 1 gth f m le and kabl alta 

to y p w re h hlj mtabl 4.t th sam t n th 
m ate are 1 d d f m the typ \ \\ t wh 1 
th J ha n t f pret n n d pi d h tJ 
m an ha icte m t "eq tl h Iff 

b ng ass ned th t t t wh b th ii n p t Ij 
oflen^ d pos t n th b eal h b t d ti u 

st 1 na y d 1 pm nt f th tul ( h h w th th m 
Ik a fiftl han 1) nd s p j 
Th Ig Itt th a.frndtthehnna<? 
pre ly wl at m ght b pe tPd In I to nd 
t.nd ts f il In t li necessa j t b 1 the 

type pe nh t op ■ate n fixm th h t 
f th an m 1 anked n them It a } t 

* " It ia probable that tfiepterodaefjleliadthe power of awi mining, 
which ia BO common in reptiles, and which ia now posaeesed tj tho 
pteropaa paalaphon, or vampire bat, of the ialand of Benin."— Bnck- 
land'a " Bridgewater Treatiae." This ib the mora Tnlualile as a teati- 
Toony to the natatorial character of the veepertilionidia, that Dr. 
Buckland wrote without the least regard to, orperhapa knowledge of, 
the Maoleaj system. 
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that they must be, in some instances, much mixed up 
with each other, and consequently obscured. If an 
animal, for esajnple, is the suctorial member of a circle 
of species, forming the natatorial type of genera, forming 
a family or sub-family which in its turn is rasorial, its 
qualities must evidently be greatly mingled and iO to 
define. But, on the other hand, if we taie the rapa- 
cious or sub-typical group of birds, and look in it for the 
tribe which is again the rapacious or Bub-typicaJ group 
of its order, we may expect to find the qualities of that 
group exalted or intensified, and accordingly made the 
more conspicuous. Such is really the case with the 
vultures, in the rapacious birds, a family remarkable 
above aJI of their order for their carmvorous and foul 
habits. So, also, if we take the typical group of the 
birds, the insessores or perchers, and look in it for ils 
typical group, the conirostres, and seek there again for 
the typical family of that group, the coi'vidte, we may 
expect to find a very marked superiority in organisation 
and character. Such is really the case. " The crow," 
says Mr. Swainson, " unites in itself a greater number 
of properties than are to be found individually in any 
other genus of birds; as if in fact it had taken from 
all the other orders a portion of their peculiar qualities, 
for the purpose of exhibiting in what manner they could 
be combined. Prom the rapacious birds this ' type of 
types,' as the crow has been justly called, takes the 
power of soaring in the air, and of seizing upon living 
birds, like the hawks, whUst its habit of devouring 
putrid substances, and picking out the eyes of young 
animals, is borrowed from the vultures. From tho 
scansorial or climbing order it takes the faculty of 
picking the ground, and discovering its food when 
hidden from the eye, while the parrot family gives it 
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the taste for vegetable food, and furnishes it with 
great cimning, sagacity, and powers of imitation, even 
to counterfeiting the human 'voice. Kest come the 
order of waders, who impart their quota to the per- 
fection of the crow by giving it great powers of flight, 
and perfect facility in walking, such being among the 
chief attributes of the suctorial order. Lastly, the 
aquatic birds contribute their portion, by giving this 
terrestrial bird the power of feeding not only on fish, 
which are their peculiar food, but actually of, occasion- 
ally catching it.* In this wonderful manner do we find 
the crow partially invested with the united properties of 
all other birds, while in its own order, that of the in- 
sessores or perchers, it stands the pre-eminent type 
We cannot also fail to regard it as a remarkatle proof 
of the superior organisation and character of the corvidte, 
that they are adapted for all climates, and accordingly 
found all over the world." 

Mr. Swainson'a description of the zoological status of 
the crow, written without the least design of throwing 
any light upon that of man, evidently does so in a 
remarkable degree. It prepares us to expect in the 
place among the mammalia, corresponding to that of| the 
corvidw in the aves, a being or set of beings possessing a 
remarkable concentration of qualities from ail the other 
groups of their order, but in general character as far 
above the corvidso as a typical group is above an aberrant 
one, the mammalia above the aves. Can any of the 
simiadee pretend to such a place, narrowly and imper^ 
feetly endowed as these creatures are — a humble reflec- 
tion apparently of something higher ? Ass'uredly not ; 
and in this consideration alone Mr. Swainson's arrange- 
ment must fall to the ground. To fill worthily so lofty 
* See Wilson's "Araeriwm Ornithology:'' articlB, " Fishing Crow. 
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\ st ition in, the animated families, man aione is com- 
petent In bim only is to be found that concentration 
of qutUties from all the other gcoups of his order which 
hai been described as marking the eorvidre. That grasp- 
ing powei, which has been selected as the leading 
physical quality of Ms order, is nowhere so beautifully or 
so powerfully developed as in his hand. The intelligence 
and teachableness of the simiadEe rise to a climax in his 
pre-eminent mental nature. His sub-analogy to the 
ferse is marked by his canine teeth, and the univeraality 
of his rapacity; for where is the department of animated 
nature which he does not without scruple ravage for his 
gratification ? With sanguinary, he baa also gentle and 
domesticable dispositions, thils reflecting the characters 
of the ungulata {the raeorial type of the class), to which 
we perhaps see a further analogy in the use which he 
makes of the surface of the earth as a source of food. 
To the aquatic type his love of maritime adventure very 
readily assimilates him; and how far the suctorial ia 
represented in his nature it is hardly necessary to aay. 
As the corvidre, too, are found in every part of the earth 
— almost the only one of the inferior animals which has 
been acknowledged as universal — so do we find man. 
He thrnes in all climates, and with regard to style of 
living, con adapt himself to an infinitely greater diversity 
of circumstances than any other animated creature. 
1 Man, then, considered zoologically, and without regard 
I to the distinct character assigned to him by theology, 
simply takes his place as the type of all types of the 
■jmmai kingdom, the true and unmistakable head of 
1 inimated nature upon thk earth. It wiU readily occur 
that some more particular investigations into the ranks 
of types might throw additional light on man's status, 
and perhaps his nature ; and such light we may hope to 
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obtain when the philosophy of zoology shall have been 
studied as it deserves. Perhaps some such diagram as 
the one given on the next page will be found to be an 
approximation to the expression of the merely natural 
or secular grade of man in eompariaoa with other 
animals. 

Here the upright lines, i, 2, 3, 4, 5, may represent 
the comparative height and grade of organisation of 
both the five sub-kingdoms, and the five classes of 
each of these ; 5 being the vertebrata in the one case 
and the mammalia in the other. The difference between 
the height of the line i and the line 5 gives an idea 
of the difference of being the head type of the aves 
(corvidffi), and the head type of the mammalia (bimana) ; 
a, h, e, d, 5, again, represent the five groups of the first 
order of the mammalia; d, being the organic structure 
of the highest simia, and 5, that of man. A set of 
tangent lines of this kind may yet prove one of the mpst 
satisfactory means of ascertaining the height and breadth 
of the psychology of our species. 

It may be asked — Is the existing human rajje the 
only species designed to occupy the grade to which it is 
here referred? Such a question evidently ought not to 
be answered rashly; and I shaD therefore confine myself 
to the admission that, judging by analogy, we might 
espect to see several varieties of the being, homo. 
There is no other family approaching to this in impor- 
tance, which presents but one species. The corvidte, our 
parallel in aves, consist of several distinct genera and 
sub-genera. It is startling to find such an appearance of 
imperfection in the circle to which man belongs, and the 
ideas which rise in consequence are not less startling. 
1 Is our race but the initial of the grand crowning type % 
\ Are there yet to be species superior to us in organisation. 



dbv Google 




a b, Google 



zo6 NATURAL HTSTORY OF CREATION. 

]mici 111 fffl 11^, iiioie powiif li in depict in ] ict, 
find who shill tike i iiile o\w us i There is in this 
1 1 oth ng lEmrob^blc on other gioiinfls The present 
race, lude anl unpuUne is it is, is peihap'. the hnst 
aikpted to thR present ^tite of thin^ m the woiid, 
but tho extemil woild goe'i through slow and (jraduil 
chatiftes, which m'iy lea\e it m time t much seienei field 
of esL-stenceA Theie maj then be occasion foi a nohlei 
type of humanitj which &htll complete the zoological 
circle fn tli!^ piinet, and rea-lise some of the dieams 
of the put est spirits of the present nee / 
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The Imiiian race is known to consist of numerous 
nations, displaying considerable differences of external 
form and colour, and speaking in general different lan- 
guages. This has been the case since the commencement 
of written record. It is also ascertained that the external 
peculiarities of particular nations do not rapidly change. 
There is rather a tendency to a persistenty of type in all 
lines of descent, insomuch that a subordinate admixture 
of various type is usually obliterated in a few generations. 
Numerous as the varieties are, they have all been found 
classifiable under five leading ones ;—i. The Caucasian, 
or Indo-European, which extends from India into Europe 
and Northern Africa ; 2. The Mongolian, which occupies 
Northern and Eastern Asia ; 3. The Malayiiii, which 
extends from the XJltra-Gangetic Peninsula into the 
numerous islands of the South Seas and Pacific ; 4. The 
Negro, chiefly confined to Africa ; 5. The aboriginal 
Amei-ican. Each of these is distinguished by certain 
general features of so marked a kind, as to give rise to a 
supposition that they have had distinct or independent 
origins. Of these peculiarities, colour is the most con- 
spicuous : the Caucasians are generally wiiite, the Mon- 
golians yellow, the Negroes black, and the Americans red. 
The opposition of two of these in particular, white and 
black, is so striking, that of them, at least, it seems almost 
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ary to suppose separate origiiii^. Of late yeiirs, 
however, the whole of this question has been subjected 
to a rigoi-ouB investigation, and it has been successfully 
shown that the human race might have had one origin, 
for anything that can be inferred from external pecu- 
liarities. 

It appears fiwrn this inquiry,* that colour and other 
physiological characters are of a more superficial and acci- 
dental nature than was at one time supposed. One fact is 
at the very first extremely startling, that there are nations, 
such as the inhabitants of Hindostan, known to be one in 
descent, which nevertheless contain groups of people of 
almost all shades of colour, and likewise discrepant in 
other of those important features on which much stress 
has been laid. Some other facts, which I may state in 
brief t«njis, are scarcely less remavkahle. In Africa, 
there are Negro nations — that is, nations of intensely 
black complexion, as the Jolofs, Mandingoes, and Kafirs, 
whose features and limbs are as elegant as those of the 
best European nations. While we have no proof of Negro 
races becoming white in the course of generations, the 
converse may be held as established, for there are Arab 
and Jewish families of ancient settlement in Northern 
Africa, who have become as black as the other inhabi- 
tants. There are also facts which seem to show the 
possibility of a natural transition by generation from the 
black to the white complexion, and from the white to the 
black. True whites (apart from Albinoes) are not un- 
frequently born among the Negroes, and the tendency to 
this singularity is transmitted in families. There is, at 
least, one authentic instance of a set of perfectly black 
children being born to an Arab couple, in whose ancestry 
no auch blood had intermingled. This occurred in the 
« See Dr. Priolinra'* " HeBcarclieK into tlio Plijsicnl IHatory ot Mfln," 
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valley of the Jordan, where it is remarkable that the 
Arab population in general have flatter features, tiai'ker 
skins, and coarser hair, than any other tribes of the same 
nation.* 

The style of Kving is ascertained to have a powerful 
effect iu modifying the human figure in the coui'se of 
generations, and this even in its osseous structui'e. 
About two hundred years ago, a number of people were 
driven by a barbai-oua policy from the counties of Antrim 
and Down, in Ireland, towards the sea-coast, where they 
have ever since been settled, but in unusually miserable 
circumstances, even for Ireland and the consequence is, 
that they exhibit peculiar featutes of the most I'epulsive 
kind, projecting jaws with large open mouths, depressed 
noses, high cheek-bones, and bow legs, together with an 
extremely diminutive stature. These, with an abnormal 
slendemess of the limbs, are the outward marks of a low 
and barbarous condition all over the world ; it is parti- 
cularly seen in the Australian aborigines. On the other 
hand, the beauty of the higher ranks in England is veiy 
remarkable, being, in the main, an clearly a result of 
good external conditions. " Coarse, unwholesome, and 
ill-pi-epared food," says Buffon, " makes the human race 
degenerate. All those people who live misei'ably are 
ugly and ill-made. Even in France, the country people 
are not so beautiful as those who live in towns ; and 1 
have often remarked that in those villages where the 
people are richer and better fed than in others, the men 
are likewise more handsome, and have better coun- 
tenances." He might have added, that elegant and 
commodious dwellings, cleanly habits, comfoi'table cloth- 

* Buokingham'a " Travels among the AiaW Tliia fact is the more 
valuab'e to tlie argument, as having been set down witb no rogaril to 
any kind of hypothesis. 
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iog, iind being exposed to the open aiu only as much as 
health requires, co-operate with food in increasing the 
elegance of a race of human beings. 

Subject only to these modifying agencies, there is, as 
has been said, a remarkable persistency in national fea- 
tures and forms, insomuch that a single individual thrown 
into a famUy different from himself is absorbed in it, and 
all trace of him lost after a few generations. But while 
there is such a persistency to ordinary observation, it 
would also appear that nature has a power of producing 
new varieties, though this is only done rarely. Such 
novelties of type abound in the vegetable world, are seen 
more rarely in the animal circle, and perhaps are least 
freq^uent of occuri'enee in our own race. There is a noted 
instance in the production, on a New England farm, of a 
variety of sheep with unusually short legs, wJiich was 
kept up by breeding, on account of the convenience in 
that country of having sheep which are unable to jump 
over low fences. The starting and maintaining a Sreerf 
of cattle, that is, a variety marked by some desirable 
peculiarity, are familiar to a large class of persons. It 
appears only necessary, when a variety has been thus 
produced, that a union should take place between indi- 
viduals similarly characterised, in order to establish it. 
Early in the last century, a man named Lambert was 
born in Suffolk, with semi-liorny excrescences of about 
half an inch long, thickly growing till over his body. 
The peculiarity was transmitted to his children, and was 
last heard of in a third generation. The peculiarity of 
\ six fingers on the hand and six toes on the feet, appears 
\ in like manner in families which have no record or tradi- 
tion of such a peculiarity having affected them at any 
former period, and it is then sometimes seen to descend 
tlirough sevei'al generations. It was Mr. Lawrence's 
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opinion, that fi paii', in. whicli both parties were so distin- 
guished, might be the progenitors of ii new variety of the 
race who would be thus marked in all future time. It is 
not easy to surmise the causes which operate in producing 
such varieties. Perhaps they are simply types in nature, 
possible to he realised under certain appropriate conditions, 
but which conditions are such as altogether to elude 
notice, I might cite as examples of suchpossible types, the 
rise of whites amongst the Negroes, the occurrence of the 
family of black children in the valley of the Jordan, and 
the comparatively frequent birth of red-haired children 
amongst not only the Mongolian and Malayan families, 
but amongst the Segroes. We are ignorant of the laws 
of variety-production ; but we see it going on as a_pnn- 
eiple in nature, and it is obviouslyTavourable to the sup- 
position that al! the great families of men are of one stock. 

The tendency of the modem study of the languages of 
nations is to the same point. The last fifty years have 
seen this study elevated to the character of a science, and 
the light which it throws upon the history of mankind is 
of a most remarkable nature. 

Following a natural analogy, phUoIogists have thrown 
the earth's languages into a kind of classification : a 
number beaiing a considerable resemblance to each other, 
and in general geographically near, are styled a group or 
svh-family ; several groups, again, are associated as a 
family, with regard to more general features of resem- 
blance. Six families are spoken of. 

The Indo-European family nearly coincides in geo- 
graphical limits with those which have been assigned to 
that variety of mankind which generally f.hows a fair 
compleslon, called the Caucasian variety. It may be 
said to commence in India, and thence to stretch 
through Persia into Europe, the whole of which it 
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occupies, rscepting Hungary, the Risque provinces of 
Spain, and PinlaniJ. Its sub-families are the Sanskrit, 
or ancient language of India, the Persian, the Slavonic, 
Celtic, Gothic, and Pelasgian. The Slavonic includes the 
modem languages of Russia and Poland. Under the 
Gothic, are (i) the Scandinavian tongues, the Norake, 
Swedish, and Danish ; and (2) the Teutonic, to wbioli 
belong the modern German, the Dutcb, and our own 
Anglo-Saxon. I give the name of PeJasgian to the group 
scattered along the north shores of the Mediterranean, 
the Greek and Latin, including the modifications of the 
latter under the names of Italian, Spanish, &c. The 
Celtic was, from two to three thousand years ago, the 
speech of a considerable tribe dwelling in Western 
Europe ; but these have since been driven before superior 
nations into a few comers, and are now only to be found 
in the highlands of Scotland, Ireland, Wales, Cornwall, 
and certain parts of France. The Gaelic of Scotland, 
Ei-se of Ireland, and the Welsh, are the only living 
branches of this sub-family of languages. 

The resemblances amongst languages are of two kinds 
— identity of words, and identity of grammatical forms; 
the latter being now generally considered as the most 
important towards the argument. When we inquire 
into the first kind of affinity among the languages of tho 
Indo-European family, we are surprised at the great 
number of common terms which exist amongst them, 
and these referring to such primary ideas, as to leave no 
doubt of their having all been derived from a common 
source. Colonel Vans Kennedy presents nine hundred 
words common to the Sanskrit and other languages of 
the same family. In the Sanskrit and Persian, we find 
several which require no sort of translation to an Englisii 
reader, as pader, mader, sunu, dokhter, hrader, manp, 
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vicU/ava ; likewise (islhi, a bone, (Greek, osloun ;) clenfa, 
a tooth, (Laiin, dens, dentis:) eyewmen, the eye; hrouwa, 
the eyebrow, (German, hrwits;) naea, the nose; kant, 
the hand, (Gr. dieir;) genu, the knee, (Lat. genu;)ped, 
the foot, (Lat. pes, pedis;) hrti, the heart; jemtr, the 
liver, {Lat. j'ecMr ;) sta/ra, a star; gda, cold, (Lat. gdtt, 
ice;) (^Ami, fire, (Lat, ignis i) dhara, the earth, (Lat, 
(erra, Gaelic, tir ;) arrivi, a river ; maw, a ship, (Gr. tmus, 
JjA. navis ;) ghau, a cow; sarpani, a serpent. 

The inferences from these verbal coincidences were 
confirmed in a striking manner when Eopp and others 
investigated the grammatical structure of this family of 
languages. Dr. Wiseman pronounces that the great 
philologist just named, "by a minute and sagacious 
analysis of the Sanskrit verb, compared with the con- 
jugational system of the other members of this family, 
left no doubt of their intimate aod positive affinity." It 
was now discovered that the peculiar terminations or 
inflections by which persons are expressed throughout 
the verbs of nearly the whole of these languages, have 
their foundations in pronouns ; the pronoun was simply 
placed at the end, and thus became an inflection. " By 
an analysis of the Sanskrit pronouns, the elements of 
those existing in all the other hmguages were cleared of 
their anomalies ; the verb substantive, which in Latin 
is composed of fragments refei'able to two distinct roots, 
here found both existing in regular form ; the Greek 
conjugations, with all their complicated machinery of 
middle voice, augments, and reduplications, were here 
found and ilhistrated in a variety of ways, which a few 
years ago would have appeared chimerical. Even our 
own language may sometimes receive light from the 
study of distant members of our family. Where, for 
instance, are we to seek foi' the root of our comparative 
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betlp.!-? Oei'tainlj not in its positHP "o nn ui tht 
Teutonic tlialects m which the sTme inoimlj- e\iita 
But in the Persian ive liave pieoi&elj the same com 
parative, hehter with exactly the "laine signification 
regulai'Iy formed from its i ositive he/t good * 

The second great family of languages is the Sf/ro- 
Phcenician, comprising the Hebrew, Syro-Chaldaic, 
Arabic, and Gheez or Abyssinian, being localised prin- 
cipally in the countries to the west and south of the 
Mediterranean. Beyond them, again, is the African 
family, which, as far aa research has gone, seems to be 
in like manner marked by common features, both verbal 
and grammatical. The fourth is the Polynesian family, 
extending from Madagascar on the west, through all the 
Indian Archipelago, besides taking in the Malayan 
dialect from the continent of India, and comprehending 

* Wiseman's "Lectu[«s on the Connexion tetwaen .Science and 
Revealed. Beligion," i. 44. The Celtic has been established as n 
member or groap of the Indo-European family, by the work of Dr. 
fficliard, " On the Eastera Origin of the Celtic Kations." " First," 
says Ur. Wiseman, "he has examined the lexicon resemblances, and 
nhown that the primary and most simple words are the same in both 
as well as Ihe numerals and elementary verbal roots, Then follows 
a minute analysis of the verb, directed to show its analogies with 
other hmguages, and they are such as manifest no casual coincidence, 
but an internal structure radically the siime. The verb substantive, 
which is minutely analysed, presents more striking analogioa to the 
Persian verb than perhaps any other language of the family. But 
Celtic is not thus become a mere member of this confederacy, hut 
has brought to it most important aid ; for, from it aloue can be satis- 
factorily explained some of the oonjugational endings in the other 
languages, i'or instance, Ihe third person plural of the Latin, 
Persian, Greet, and Sanskrit ends in nt, nd, vri, m-o, nti, or nt. 
Now, supposing, with most grammarians, that the infleclions arose 
from the pronouns oE the respective persons, it is only in Celtic that 
W&find a pronoun that can esplain this termination ; for there, too, 
the same person ends in nt, and thus corresponds eiiictlv, as do the 
others, with its pronoun, hioyni or ynt.'' 
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Australia and the islanils of the western portion of the 
Pacific. This family, however, beai'K Kuch an aftniby to 
that next to I e deici ibed, that Di Lej den an 1 some othei a 
do not give it a distinct pWe as a f imilj of laaguiges 

The fifth family is the Chinese, emhiaang % hrge 
pai't of China md moat of the regions ot Cential and 
Northern Asia The leading features of the Lhine&e 
language aie, itb consisting dtogethei of monosyllables, 
and being destitute of all giammabicil foims, except 
certain anangemeota and accentuations which vary the 
sense of paiticulai words It is also deficient in some of 
the consonants moat conspii-uous in othei languages h, d, 
r, V, and z; so that this people can scarcelj pionounce 
oui- speech in such a waj as to be intelligible for 
example, the word Chiistus they ctll Kvlisi 1 1 ou suli. 
The Chinese, strange to say though thej earlj attained 
to a remarkable degree of civihsation, and have preceded ■ 
the Europeans in many of the most important inventions, 
have a language which resembles that of children, oi- 
deaf and dumb people. The sentence of short, simple, 
unconnected words, in which an infant amongst us 
attempts to express some of its wants and its ideas — the 
equally broken and difficult terms which the deaf and 
dumb express by signs, as the following passage of the 
Iiord's Prayer: — "Our Father, heaven in. wish your 
name respect, wish youi- soul's kingdom providence 
arrive, wish your will do heaven earth equality," itc. 
— these are like the discourse of the i-efined people of 
the so-called Celestial Empire. An attempt was made 
by the Abbti Sicard to teach the deaf and dumb gram- 
matical signs ; but they persisted in i^stricting themselves 
to the simple signs of ideas, leaving the structure un- 
determined by any but the natural order of connexion. 
Such is exactly the condition of the Chinese language. 
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Crossing the Paciiic, we come to tte lafft great family 
in tlie languages of the aboriginal Americans, which have 
all of them features in common, proving them to con- 
stitute a group by themselves, without any I'Cgard to the 
very different degrees of civilisation which these nations 
had attained at the time of the discovery. The common 
resemhlance is in the grammatical structure as well as in 
words, and the grammatical structure of this family is 
of a very peculiar and complicated kind. The general 
character in tliis respect has caused the term Poly- 
synthetic to be applied to the American languages. A 
long many-syllabled word is used by the rude Algonquins 
and Delawares to express a whole sentence : for example, 
a woman of the latter nation, playing with a little dog 
or cat, would perhaps be heard saying, " kvligatsGhie" 
meaning, " give me your pretty little paw ; " the word, 
on examination, is found to be made up in this manner : 
k, the second personal pronoun; vli, part of the word 
wulet, pretty ; gat, part of the word wichgat, signifying a 
legorpaw; sdds, conveying the idea of littleness. Inthe 
same tongue, a youth is called pilape, a word compounded 
from the first part of pilsit, innocent, and the latter part 
of lenape, a man. Thus, it will be observed, a number 
of parts of words are taken and thrown together, by a 
process which has been happily termed agglvtmatimi, so 
as to form one word, conveying a complicated idea. 
There is also an elaborate system of inHection ; in nouns, 
for instance, there is one kind of inflection to express 
the presence or absence of vitality, and another to express 
number. The genius of the language has been described 
as accumulative ; it " tends rather to add syllables or 
letters, making farther distinctions in objects already 
before the mind than to introduce new words." * Yet it 
* SohoolCTaff. 
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has also been sihowti very distinctly, that these languages 
ai*e based in words of one syllable, like those of the 
Chinese and Polynesian families ; all the primary ideas 
are thus expressed ; the elaborate system of inflection 
and agglutination is shown to be Kimply a farther 
development of the language-forming principle, as it may 
be called— or the Chinese system may be described aa an 
arrestment of this principle at a particular early point. 
It has been fully shown, that between the structure of 
the American and other families, sufficient affinities exist 
to make a common origin or early connexion extremely 
likely. The verba] affinities are also very considerable. 
Humboldt says, " In eighty-three American languages 
examined by Messrs. Barton and Vater, one hundred 
and seventy words have been found, the itiots of which 
appear to be the same ; and it is easy to perceive that 
this analogy is not accidental, since it does not rest 
merely upon imitiitive harmony, or on that conformity of 
organs which produces almost a perfect identity in the 
first sounds articulated by children. Of these one 
hundred and seventy words which have this connexion, 
three-fifths resemble the Manchou, the Tongouse, the 
Mongal, and the Samoyed ; and two-fifths, the Celtic 
and Tchoud, the Biscayan, the Coptic, and Congo lan- 
guages. These words have been found by comparing 
the whole of the American languages with the whole 
of those of the Old World ; for hitherto we are 
acquainted with no American idiom which seems to 
have an exclusive correspondence with any of the 
Asiatic, African, or European tongues." * Humboldt 
and others considered these words as brought into 
America by recent immigrants; an idea resting on no 
proof, and which seems at once refuted by the common 
* "ViewBof the CordillerflB." 
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words being chiefly those which represent primary ideas ; 
besides, we now know, what was not formerly perceived 
or admitted, that there are great affinities of structure 
also. I may here refer to a curious mathematical calcu- 
lation by Dr. Thomas Young, to the effect, that if three 
woids coincide in two different languages, it is ten to one 
they must be den\ed in both cases from some parent 
language, or uitioducpil in some other manner. "Six 
words would give more," he says, "than seventeen 
hundred to one, and eight near 100,000, so that in these 
cases the evidence would be little short of absolute cer- 
t''inty He instances the following words to show 
t connexion between the ancient Egyptian and the 
Bi-seajan — 



Awiif 



Now, as there are, according to Humboldt, one hundred 
and seventy words in common between the langui^es 
of the new and old continents, and many of these are 
expressive of the most primitive ideas, there is, by 
Dr. Young's calculation, overpowering proof of the 
original connexion of the American and other human 

This completes the slight outline which I have been 
able to give, of the evidence for the various races of men 
being descended from one stock. It cannot be considered 
as conclusive, and there are many eminent persons who 
deem the opposite idea the more probable ; but I must 
aay that, without the least regard to any other kind of 
evidence, that which physiology and philology present 



Bl3CAYAIi. 


KCVPTIAV 


, Beria . 


. Bcii. 


Ora 


- Whor. 


, Gutchi . 


Kudehi 


. , . Ognia . , 


Oik. 


. . . Otgsa 


, Onngh. 


. Shashpl. 


. Shaahf. 



dbv Google 



NATURAL HISTORY OF CREATION. 219 
seems to me decidedly favourable to the ideu of a single 

Assuming' that the human race is one, we are next 
oaJled upon to inquire in what part of tiie earth it maj 
moat probably be supposed to have originated. One 
obvious mode of approximating to a solution of this ques- 
tion is to trace backward the lines in which the principal 
tribes appear to have migrated, and to see if these 
converge nearly to a point. It is very remarkable that 
the lines do converge, and are concentrated about the 
i-egion of Hindostan, The language, religion, modes of 
i-eckoning time, and some other peculiar ideas of the 
Americans, are now believed to refer their origin to 
North-Eastern Asia. Trace them farther hack in the 
same direction, and we come to the north of India. 
The history of the Celts and Teutones represents them as 
coming from the east, the one after the other, successive 
waves of a tide of population flowing towards the north- 
west of Europe ; this line being also traced back, rests 
finally at the same place. So does the line of Iranian 
population, which has peopled the east and south shores 
of the Mediterranean, Syria, Arabia and Egypt. The 
Malay variety, again, rests its limi t in one direction on 
the borders of India. Standing on that point, it is easy 
to see how the human family, originating there, might 
spread out in different directions, passing into varieties of 
aspect and ot language as they spread, the Malay variety 
proceeding towards the Oceanic region, the Mongolians 
to the east and north, and sending off the red men as a 
sub-variety, the European population going off to the 
north-westwaid, and the Syrian, Arabian, and Egyptian, 
towards the countries which they are known to have so 
long occupied. The Negro alone is here unaccounted 
for; and of that race it may fairly be said, that it is the 
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one most likeiy to have had an independent oi'igin, seeing 
that it is a type so peculiar in an inveterate black colour, 
and so mean, in development. But it is Hot necessary to 
presume such an origin for it, as much good argument 
might be employed to show that it is only a deteriorated 
offshoot of the general stock. Our view of the probable 
original seat of man agrees with the ancient traditions of 
the race. There is one among the Hindoos which places 
the cradle of the human family in Thibet; another 
makes Ceylon the residence of the first man. Our view 
is also in harmony with the hypothesis detailed in the 
chapter before the last. According to that theory, we 
should expect man to have originated where the high- 
est species of the quadrumana are to be found. Now 
these are unquestionably found in the Indian Archi- 
pelago. 

After all, it may be regarded ss atni an open question, 
whether mankind is of one or many origins. The first 
human generation may have consisted of many pairs, 
though situated at one place, and these may have been 
considerably different from each other in external cha- 
racters. And we are equally bound to admit, though 
this does not as yet seem to have occurred to any other 
speculator, that there may have been different lines and 
sources of origination, geographically apart, but which all 
resulted uniformly in the production of a being, one in 
species, although variously marked. 

It has of late years been a favourite notion with several 
writers, that the human ra«e was at first in a highly civi- 
lised state, and that barbarism was a second condition. 
The principal argument for it is, that we see many 
examples of nations falling away from civilisation into 
barbarism, while, in some regions of the earth, the 
history of which we do not clearly know, thei'e ai'e 
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remains of works of art far superior to aoy which tlio 
present unenlightened inhabitants could have produced. 
It is to be readily admitted that such decadences are 
common ; but do they necessarUy prove that there has 
been anything like a regular and constant decline into 
the present state, from a state more generally refined ? 
Ma,y not these be only instances of local failures and sup- 
pressions of the principle of civilisation, where it had 
begun to take root amongst a people generidly barbarous! 
This, at least, were as legitimate an inference from the 
facts which are known. But it is also alleged that we 
know of no such thing as civilisation being ever self- 
originated. It is always seen to be imparted from one 
people to another. Hence, of course, we must infer that 
civilisation at the first could only have been of super- 
natural origin. This ailment appears to be founded on 
false premises, for civilisation does sometimes rise in a 
manner dearly independent amongst a horde of people 
generally barbarous. A striking instance is described in 
the laborious work of Mr. Catlin on the North American 
tribes. Far placed among those which inhabit the vast 
region of the north-west, and quite beyond the reach of 
any influence from the whites, he found a small tribe 
living in a fortified village, where they cultivated the 
arts of manufacture, realised comforts and luxuries, and 
had attained to a remarkable refinement of manners, 
insomuch as to be generally called the polite and friendly 
Mandans. They were also more than usually elegant in 
their persons, and of every variety of complexion between 
that of their compatriots and a pure white. Up to the 
time of Mr. Catlin's visit, these people had been able to 
defend themselves and their possessions against the 
roving bands which surrounded them on all sides; but, 
soon after, they were attacked by small-pox, wtich cut 
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them all off except a small party, whom tlieir e 
rushed in upon and destroyed to a man. What is this 
but a repetition on a smail scale of phenomena with which 
ancient history familiarises us — a nation lising in arts 
and elegances amidst barbarous neighbours, butat length 
overpowered by the rude majority, leaving only a Tadmor 
or a Luxor as a moiiument of itself to beautify the 
waste ? What can we suppose the nation which buUt 
Palenque and Copan to have been but only a kind of 
Mandan tribe, which chanced to have made its way 
farther along the path of civilisation and the arts, befoi'e 
the barbarians broke in upon it ? The iiame essayed to 
rise in many parts of the earth ; but thei* were con- 
siderable agencies working against it, and down it accord- 
ingly went, times without number ; yet thei'o was always 
a vit^ty in it, nevertheless, and a tendency to progress, 
and at length it seems to have attained a strength against 
which the powers of barbarism can never more prevail. 
The stat« of our knowledge of uncivilised nations is very 
apt to make us fall into error on this subject. They are 
generally supposed to be all at one point in barbarism, 
which is far from being the case, for in the midst of 
every great region of uncivilised men, such as North 
America, there are nations partially refined. The Jolofs, 
Mandingoes, and Kafirs, are African examples, where a 
natural and independent origin for the improvement 
which exists is as unavoidably to be presumed as in the 
case of the Mandans. 

Tlie most conclusive argument against the original 
civilisation of mankind is to be found in the fact that 
we do not now see civilisation existing anywhere except 
in certain conditions altogether different from any we 
can suppose to have existed at the commencement of our 
race. To have civilisation, it is necessary that a people 
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should be numerous and closely placed ; that they should 
be fixed in their habitations, and safe from violent ex- 
ternal and internal disturbance; that a considerable 
number of them should be exempt from the necessity of 
drudging for immediate subsistence. Feeling themselves 
at ease about the first necessities of their nature, includ- 
ing self-preservation, and daily subjected to that in- 
tellectual excitement which society produces, men begin 
to manifest what is called civilisation; but never in rude 
and shelterless circumstances, or when widely scattered. 
Even men who have been civDised, when transferred to 
a wide wilderness, where each has to work hard and 
isolatedly for the first requisites of life, soon show a 
retrogression to barbarism : witness the plains of 
Australia, as well as the backwoods of Canada and tho 
praiiies of Texas. Fixity of residence and thickening of 
population are perhaps the prime requisites for civilisa- 
tion, and hence it will be found that all civilisations as 
yet known have taken place in regions physically limited. 
That of Egypt arose in a narrow valley hemmed in by 
deserts on both sides. That of Greece took its rise in a 
small peninsula bounded on the only land side by moun- 
tains. Etruria and Rome were naturally limited regions, 
Civiiisations have taken place at both the eastern and 
western extremities of the elder continent — China and 
Japan, on the one hand ; Germany, Holland, Britain, 
France, on the other — while the great unmarked tract 
between contains nations decidedly less advanced. Why 
is this, but because the sea, in both cases, has imposed 
limits to farther migration, and caused the population to 
settle and condense — the conditions most necessary for 
social improvement.* Even the simple case of the 
* Tile problem of Cliinese civilizctioTi, aucli as it ia — so puzriing 
wlieii we consider that they arc only, as will Be presently seen, tte 
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Mandans affords an illustration of tliis principle, for 
Mr. Catlin expreKsly, though without the least regard to 
theory, attributts their improvement to the fact of their 
being a small tribe, obliged, by fear of their more 
numerous enemies, to setUt in a permanent village, so 
fortified as to ensure their preservation. " By this 
means," says Le, " they have advanced farther in the 
arts of manufacture, and have supplied their lodges more 
abundantly with the comforts and even luxuries of life 
than any Indian nation I know of. The consequence of 
this," he adds, " is, that the tribe have taken many steps 
ahead of other tribes in manners and refinements." 
These conditions can only be regai-ded as natural laws 
affecting civilisation, and it might not be difficult, taking 
them into account, to predict of any newly settled 
country its social destiny. An island like Van Dieman's 
land might fairly be expected to go on more rapidly to 
good manners and sound institutions than a wide region 
like Australia, The 'U'nit«d States might be expected to 
make no great way in civilisation till they be fully 
peopled to the Pacific ; and it might not be unreasonable 
to expect that, when that even has occurred, the greatest 
civilisations of that vast territory will be found in the 
peninsula of California and the narrow stripe of country 
beyond the Rocky Mountains. This, however, is a 
digression. To return : it is also necessaiy for a civili- 
sation that at least a portion of the community should 
be placed above mean and engrossing toils. Man's mind 
is subdued, likethe dyer's hand, to that it works in. In 
rude and difficult circumstances, we unavoidably become 
rude, because then only the inferior and harsher faculties 
of our nature are called into exercise. When, on the 
childrnceof mankind— is solved nhen we look to geograpliical porftinn 
producing djiiy of residence and density ofpopnlation. 
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contrary there is leL ure and abundance, the self-seeking 
d elf [. -e e "ing instincts are allowed to rest, the 
f,en.tli; and mo e ^enerous sentiments are evoked, and 
ma be omes tl t ourteous and chivalric being which 
he s fou d to be a cngst the upper classes of almost all 
c V 1 sed CO tr es These, then, may be said to be the 
eh ef natu al law oncerned in the moral phenomenon 
of V b at on It I am right in so considering them, it 
ill of cou-se be readily admitted that the earliest 
famihe of the human race, although they might bo 
uople and nnocent, could not have been in anything 
1 ke c 1 sed state seeing that the conditions necessary 
tor that t te ould not have then existed. Let us only 
tor mome t con der some of the things requisite for 
tl e be ng v b. ed — nam.ely, a set of elegant homes 
e ly fum bed to their reception, fields ready cultivated 
to J el 1 them food without labour, stores of luxurious 
appliances of all kinds, a complete social enginery for the 
securing of life and property — and we shall turn from 
the whole conceit as one worthy only of the philosophers 
of Utopia. 

Yet, as has been remarked, the earliest famUies might 
be simple and innocent, while at the same time unskilled 
and ignorant, and obhged to live merely upon such sub- 
.stances a.s they could readily procure. The ti-aditions of 
idl nations refer to such a state as that in which mankind 
were at first : perhaps it is not so much a tradition as an 
idea which the human mind naturally inclines to form 
respecting the fathers of the race ; but nothing that we 
see of mankind absolutely forbids our entertaining this 
idea, while there are some considerations rather favour- 
able to it. A few families, in a state of nature, living 
neixr each other, in a country supplying the means of 
hvelihooti abundantly, are genei'nlly simple and innotenl : 
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their instinctive and perceptive faculties are also apt to 
be very active, although the higher intellect may be dor- 
mant. If we therefore presume India to have been the 
cradle of our race, they might at first exemplify a sort of 
golden age ; but it could not be of long continuance. 
The very first movements from the primal aeat would be 
attended with degradation, nor could there be any ten- 
dency to true civilisation till groupH had settled and 
thickened in particular seats physically limit«d. 

The probability may now be assumed that the human 
race sprung from one stock, which was at first in a state 
of simplicity, if not barbariam. As yet we have not seen 
very distinctly how the various branches of the family, 
as they parted off, and took up sepai-ate ground, became 
marked by external features so peculiar. Why are the 
Africans blaek, and generally marked by coarse features 
and ungainly forms^ Why are the Mongolians generally 
yellow, the Americana red, the Caucasians white? Why 
the flat features of the Chinese, the small stature of the 
Lapa, the soft round forms of the English, the lank 
featur&s of their descendants, the Americans? All of 
these phenomena appear, in a word, to be explicable on 
the ground of devdopnifvt. We have already seen that 
various leading animal forma represent stages in the 
embryotic progress of the highest — the human being. 
Our brain goes through the various stages of a fish's, a 
reptile's, and a mammifer's brain, and finally becomes 
human. There is more than this, foi', after completing the 
animal transformations, it passes through the characters 
in which it appears in the Negro, Malay, American, and 
Jlongolian nations, and finally is Caucasian. The face 
partakes of these altei'ations. " One of the earliest 
points in which ossification commences is the lower jaw. 
This bone is consequently sooner completed than the 
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othei' bones of the head, and acquires a predominance' 
which, as is well known, it never loses in the Negro. 
During the soft pliant state of the bones of the skull, 
the oblong form which they naturally assume, approaches 
nearly the permanent shape of the Americans. At birth, 
the flattened fa«e, and broad smooth forehead of the 
infant, the position of the eyes rather towards the side 
of the head, and the widened space between, repre- 
sent the Mongolian form ; while it is oaiy as the child 
advances to maturity, that the oval face, the arched fore- 
head, and the marked features of the true Caucasian, 
become perfectly developed,"* The hading characUrs, 
in short, of the various races of mankind, are eim^y 
representations of particular stages in the development of - 
t/ie highest or Cavcasian type. The Negro exhibits per- 
manently the imperfect brain, projecting lower jaw, and 
slender bent limbs, of a Caucasian child, some consider- 
able time before the period of its birth. The aboriginal 
American represents the same child nearer birth. The 
Mongolian is an arrested infant newly born. And so 
forth. All this is as respects formjt but whence colour. 
This might he supposed to have depended on elimatai 
agencies only ; but it has been shown by overpowering 
evidence to be independent of these. In further con- 
sidering the matter, we are met by the very remarkable 
fa«t that colour is deepest in the least perfectly developed 
- type, next in the Malay, next in the American, next in 
the Mongolian, the very order in which the degrees of 

development are ranged. Ma;/ not colour, then, depend 

upon devdopmtnt also 1 We do not, indeed, see that a 
* Lord's " Popular Phjaiologj," explaining obsetyalions liy M. 

Serres. 

+ Conformably to this ^iew, the beard, that peonliar attribate of 

maturity, is scanty in the Mongolian, and Maroeiy eiiatl in tha 

Americans aiiJ Negroes. 
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Caucasian ftetus at the stage which the African repre- 
sents is anything like black ; neither is a Caucasian child 
yellow, like the Mongolian. There may, nevertheless, ' 
be a character of akin at a certain stage of development 
which is predisposed to a particular colour when it is 
presented as the envelope of a mature being. Develop- 
ment being arrested at so immature a stage iu the case 
of the Negro, the skin may take on the colour as an un- 
avoidable consequence of its imperfect organisation. It 
is favourable to this view, that Negro infants are not 
deeply 'black at first, but only acquire the fvdl colour tint 
after exposure for some time to the atmosphere ; also 
that the parts of the body concealed by clothing are never 
of so deep a hue as the face and hands. Perhaps the 
phenomenon is identical in character with the photo- 
graphic process ; a result of the action of light, not (as has 
■ been so long blunderingly supposed) of heat. If thisview 
' be admitted, there can be no difficulty in accounting for 
all the varieties of manfeind. They are simply the result 
of so many advances and retrogressions in the developing 
power of the human mothers, these advances and retro- 
gressions being, as we have formerly seen, the immediate 
effect of external conditions in nutrition, hardship, &c.,* 
and also, perhaps, to some extent, of the suitableness and 
un suitableness of marriages, for it is found that parents 
too nearly related tend to produce offspring of the Mon- 

* Of tMs we have perhaps an illustration in the peculiarities whicli 
dietingniBH the Aralm residing in the yallej of the Jordan. Ibey 
have flatter features, darker akins, and coarser hair than other tribes 
of their netion ; and we have seen one instance of a thorough Negro 
familj being bom to an ordinary couple. It may be presamed that 
the conditions of the life of these people tend to arrest -Jevelopmeni. 
We thus see how an offshoot of the buman family migrating at an 
early period iato Africa, might in time, from aubjectiou to eimilar 
influences, become Negroes. 
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golian type — -that is, persons who in maturity still are .a 
kind of children. According to this view, the greater 
part of the human race must be considered as having 
lapsed or declined from the original type. In the Cau- 
casian or Indo-European family alone hns the primitive 
organisation heen improved upon. The Mongolian, 
Malay, American, and Negro, comprehending perhaps 
five-sixtlLS of mankind, are degenerate. Strange that the 
great plan should admit of failures and aberrations of 
such portentous magnitude ! But pause and reflect ; 
take time into consideration : the past history of man- 
kind may be, to what is to come, but as a day. Look at 
the progress even now making over the barbaric parts of 
the earth by the best examples of the Caucasian type, 
promising not only to fill up the waste places, but to 
gu]ieraede the imperfect nations already existing. Wlio 
can tell what progress may be made, even in a single 
century, towards reversing the proportions of the perfect 
and imperfect types 1 and who can tell but that the time 
during which the mean types have lasted, long as it 
appears, may yet be thrown entirely into the shade by 
the time during which the best types wUl remain pre- 
dominant ] 

"We have seen that the traces of a common origin in 
aU languages afford a ground of presumption for the 
unity of the human ra*e. They establish a still stronger 
probability that mankind had not yet begun to disperse 
before they were possessed of a means of communicating 
their ideas by conventional sounds — in short, speech. 
This is a gift so peeuhar to man, and in itself so remark- 
able, that there is a great inclination to surmise a mira- 
culous origin for it, although there is no proper ground, 
or even support, for such an idea in Scripture, while it 
is clearly opposed to everything else that we know with 
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regard to the providential arraugements for the creation 
of our race. Here, as in many other cases, a little 
observation of nature might have saved much vain' dis- 
cussion. The real cliaracter of language itself has not 
been thoroughly understood. Language, in its most 
comprehensive sense, is the communication of ideas by 
whatever means. Ideas can be communicated by looks, 
gestures, and signs of various other kinds, as well as by 
speech. The inferior animals possess some of those 
means of communicating ideas, and they have likewise 
a silent and unobservahle mode of their own, the nature 
of which is a complete mystery to us, though we are 
assured of its reality by its effects. Now, as the inferior 
animals were all in being before man, there was lan- 
guage upon earth long ere the history of our race com- 
menced. The only additional fact in the history of lan- 
guage, which was produced by our craation, was the rise 
of a new mode of expression — namely, that by sound- 
aigna produced by the vocaj organs. In other words, 
speech was the only novelty in this respect attending 
the creation of the human rsice. No doubt it was an 
addition of great importance, for, in comparison with it, 
the other natural modes of communicating ideas are 
insignificant. Still, the main and fundamental phe- 
nomenon, language, as the communication of ideas, was 
no new gift of the Creator to man ; and in speech itself, 
when we judge of it as a natural fact, we see only a 
result of some of those superior endowments of which so 
many others have fallen to our lot through the medium 
of a superior organisation. 

The first and most obvious natural endowment con- 
cerned in speech is that peculiar organisation of the 
larynx, trachea, and mouth, which enables us to produce 
the various sounds required. Man started at first with 
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this organisation ready for use, a constitution of the 
atmosphere adapted for the sounds which that organisa- 
tion was calculated to produce, and lastly, but not leastly, 
as will afterwards he more particularly shown, a mental 
power within, prompting to, and giving directions for, 
the expression of ideas. Such an arrangement of mu- 
tually adapted things was as likely to produce sounds aa 
an Eolian harp placed in a draught is to produce tones. 
It was unavoidable that human beings so organised, 
and in such a relation to external nature, should utter 
sounds, and also come to attach to these conventional 
meanings, thus forming the elements of spoken language, 
llie great difficulty which has been felt was to account 
for man going in this respect beyond the inferior animals. 
There could have been no such difficulty if speculators in 
this class of subjects had looked into physiology for an 
account of the superior vocal organisation of man, and 
had they possessed a true science of mind to show man 
possessing a faculty for the expression of ideas which is 
only ludimental m the lowei animals Another difficulty 
haf been in the consideration that if men were at first 
utteily nntutored and barbarous, the> could scirceJy be 
m <L condition to form 01 emploj language — an mstru 
ment which it repiires the fullest powers of thought to 
analjse and speculate upon But this (hfficult> ■iLo 
vanishes upon leflection — for, in the hrst place, we -mh 
not bound to suppose the fathers of oui ra e early 
attaining to great piotciencj m languige, and m the 
second, language it'ielf seems to be amongst the thm^ 
least difficult to be acquired, if we can foim my ]ud^ 
ment from what we see in children, most of whom have, 
by three years of age, while their information and judg- 
ment are still as nothing, mastered and familiarised 
themselves with a quantity of words, infinitely exceeding 
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in proportion what they acquire Jn the course of any 
subsequent similar portion of time. 

Discussions as to which parts of speech were first 
formed, and the processes by which grammatical struc- 
ture and inflections took theii' rise, appear in a great 
meaauie needless, after the matter has been placed in 
this light. The mental powers could readily connect 
particular arbitrary sounds with particular ideas, whether 
those ideas were nouns, verbs, or interjections. As the 
words of all languages can be traced back into roots which 
are monosyllables, we may presume these sounds to have 
all been monosyllabic accordingly. The clustering of 
two or more together to express a compound idea, and 
the formation of inflections by additional syllables expres- 
sive of pronouns and such prepositions as of, by, and to, 
are processes which would or might occur as matters of 
course bein" simple result-* of a mental power called into 
act I p rtlj lire t 1 by t al necessities. This 

pw Iw wfilt lifferent degrees of 

nd m nt nd du^l w Id it be in different 

d gree f d m nt n n r branches of the 
1 um f mil Hen h 1 tl formation of words 

d tb p oces f th mp t n and gi'ammatical 

■a mt ydfT ttgof development in 

dift ■e t Th ( hine-t h language composed 

of a limited number of monosyllables, which they mul- 
tiply in use by mere variations of accent, and which they 
have never yet attained the power of clustering or 
inflecting; the language of this immense nation— the 
third part of' the human race — may be said to be in the 
condition of infancy. The aboriginal Americans, so 
inferior in civilisation, have, on the other hand, a lan- 
guage of the most elaborately composite kind, perhaps 
even exceeding, in this respect, the languages of the 
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most rettned European nations. These sire but a few 
out of many facts tending to show that language is in 11 
great measure independent of civilisation, as far as its 
advance and development are concerned. Do they not 
also help to prove that cultivated intellect is not necessary 
for the origination of language ? 

Pacts daily presented to our observation afford equally 
simple reasons for the almost infinite diversification of 
language It is m\an'ibly found that, wherever society 
is at once dfnse ind lehned, language tends to be uni- 
form throughout the whole population, and to undergo 
few chinge'i in the couise of time Wherever, on the 
contraij, we haie a soattereil uid birbarous people, we 
have great diversities, and comparatively rapid altera- 
tions of language. Insomuch that, while English, EVench 
and German are each spoken with little variation by 
many millions, there are islands in the Indian Archi- 
pelago, probably not inhabited by one million, but in 
which there are hundreds of languages, as diverse as are 
English, French, and German. It is easy to see how 
this should be. There are peculiarites in the vocal 
organisation of every person, tending to produce pecu- 
liarities of pronunciation ; for example, it hai been stated 
that each child in a family of six gave the monosj liable, 
Sy, in a different manner (eye, tj, ly, A,i ) until, when 
the organs were more advanced, correct example mdiiced 
the proper pronunciation of this and sirailat wold-. 
Such departures from orthoepy aie onlj to be chocked 
by the power of such example ; but thi^ iw i powei not 
always present, or not always of sufiicient stiength 
The able and self-devoted Robert Moflat, in hi-i work on 
South Africa, states, without the lea.st regard to hypo- 
thesis, that amongst the people of the towns of that great 
region, " the purity and harmony of language is kept up 
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by their pitchos or public meetings, by their fesitivals 
and ceremonies, as well as by their songs and theii' 
constant intercourse. With the isolated villages of the 
dasert, it is far otherwise. They have no such meetings ; 
they are compelled to traverse the wilds, often to a great 
distance from their nati e v'llage On h ' n 

fathers and mothers, and il wh n be a bur 5 n 
often set out for weekb t t m d 1 th b 1 

dren to the care of tw thi ufi m Id p pi Th 
infant progeny, some fhjn eb n t^l 
while others can just m t a wh 1 sent 1 

those still farther d,da d mpn djl^u 

together, the children t nat th gh th 1 1 
day, become habituated t I g g t tJi Th 

more voluble condescend t th 1 ss pre u and thu 
from this infant Bibel p oceed a d alect mposed f 
host of moagrel \i ords nd phrases j n d t g th with 
out rule, and in tht f a- </ ink t 

cliaraoter of the lingitag lang d I ha b 

told, that in Hke manne th hildren of th Ma h t 
factory workers left f tjtftldj 

large asisemblages und tl f p h p 1 

elderly person \nd spendinf, tb t m u m t 

are found to make a gi t deal f w 1 n I h 

seen children in other m..t nee m th msel 

by concocting and throw ng nt th f mily 1 t 

entirely new words ; and I bel e I nmng 1 ttl 

risk of contradiction wh n I saj that th Ij 

family, even amongst th m ddl 1 f th u t > 

who have not some pe uhaa t f p un at n and 
syntax, which have origi at d a n ng t th n 1 es t 
hardly possible to say h All th th g b 

sidered, it is easy tounl tadhwm k 11 
* " Miesioniirj See d Lab rs So h Af 
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come at length to possess between three and four thou- 
sand languages, all different at least as much aa French, 
German, and English, though, as has been shown, the 
traces of a common origin are observable in. them all. 

What has been said on the question whether mankind 
were originally barbarous or civilised, will have prepared 
the reader for understanding how the arts and sciences, 
and the rudiments of civilisation itself, took their rise 
, amongst men. The only source of fallacious views on 
this subject is the so frequent observation of arts, 
sciences, and social modes, forms, and ideas, being not 
indigenous where wa see them now tiourishing, but 
known to have been derived elsewhere : thus Rome 
borrowed from Greece, Greece from Egypt, and Egypt 
itself, lost in the mists of historic antiquity, is now sup- 
posed to have obtained the light of knowledge from, some 
still earlier scene of intellectual culture. This has caused 
to many a great difficulty in supposing a natural or 
spontaneous origin for civilisation and the attendant 
arts. But, in the first place, several stages of derivation 
are no conclusive argument against there having been 
an originality at some earlier stage. In the second, such 
observers have aot looked far enough, for, if they had, 
they could have seen various instances of civilisations 
which it is impossible, with any plausibility, to trace 
back to a common origin with others; such are those of 
China and America. They would also have seen civilisa- 
tion springing up, as it were, like oases amongst the 
arid plains of barbarism, as in the case of the Mandans, 
A still more attentive study of the subject would have 
shown, amongst living men, th& vei'y psychological pro- 
cedure on which the origination of civilisation and the 
arts and sciences depended. 

These things, like language, ara simply the effects of 
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the spontaneous working of certain mental faculties, each. 
in relation to the things of the external woi'ld on which 
it was intended by creative Providence to be exercised. 
The monkeys themselves, without instruction from any 
quarter, learn to use sticks in fighting, and some build 
houses — an act which caunot in their case be considered 
as one of instinct, hut of intelligence. Such being the 
case, there is no necessary difficulty in supposing how 
man, with his superior mental organisation (a brain live 
times heavier), was able, in his primitive state, without 
instruction, to turn many things in natm-e to his use, 
and commence, in short, the circle of the domestic ai'ts. 
He appears, in the most unfavourable circumstances, to 
be able to provide himself with somp sort of dwelling, to 
make weapons and to practise some simple kind of 
cookery. But, granting, it will be said, that he can go 
thus far, how does he ever pi'oceed faither unpi*ompted, 
seeing that many nations remain fixed for ever at this 
point, and seem unable to take one step in advance ? It 
is perfectly ti-ue that there is such a fixation in many 
nations; but, on the other hand, ali nations are not alike 
in mental organisation, and another point has been 
established, that only when some favourable circum- 
stances have settled a people in one place, do arts and 
social arrangements get leave to flourish. If we were 
to limit our view to humbly endowed nations, or the 
minds in those called civilised, we should 
D conceivable power for the origination 
of new ideas and devices. But let us look at the in- 
ventive class of minds which stand out amongst their 
fellows — the men who, with little prompting or none, 
conceive new ideas in science, arts, morab— and 
we can lie at no loss to understand how and whence 
have aidsen the elements of that civilisation which history 
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traces fi-om country to counti-y tlivoughoiit tlie course of 
centuries. See a Pascal, repi-oducing the Alesantlrian'fi 
probJems at fifteen ; a Ferguson, making clocks from tlie 
Buggpstions tf lii> own brain, while teniling cattle on a 
Moi'av'ihHe heath i boy Lawi'ence, in an inn on the 
Bath road pioilueing, without a master, drawings which 
the Biilucat^d could not but admire ; or look at Solon and 
Confucius levismg sage laws, and breathing the accents 
of all but divine wiadom, for their barbarous fellow- 
countrymen thiee thousand years ago — and the whole 
mysteij is solved at once. Amongst the arrangements 
of Providence is one for the production of original, in- 
ventive, and aspiring minds, which, when circumstanc-es 
ai-e not decidedly unfavourable, strike out new idea,s for 
the benefit of their fellow-creatures, or put upon them 
a lasting impress of their own superior sentiments. 
Nations, improved by these means, become in turn/oci 
for the diffusion of light over the adjacent regions of 
barbarism — their very passions helping to this end, for 
nothing can be more clear than that ambitious aggression 
has led to the civihsation of many countries. Such is 
the process which seems to form the destined means for 
bringing mankind from the darkness of barbarism to the 
day of knowledge and mechanical and social improve- 
ment Even the noble art of letters is but, as Dr. Adam 
Fergusson has remaiked a natural produce of the 
humtn mind, which wiU use spontaneously, wherever 
men aie happilj pliced,' original alike amongst the 
ancient Egyptians and the limly monumented Toltecans 
of Yucatan. " EaJush," says Dr. Gall, " music, poetry, 
painting, sculpture, architecture, all the arts and sciences, 
and let your Homers, Raphaels, Michael Angelos, Glucks, 
and Canovas, be forgotten, yet let men of genius of eveiy 
description spring up, and poetry, music, painting, archi- 
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teetui'e, sculpture, and. all the arts and sciences, will again 
Khine out in all their glory. Twice within the records of 
history has the human race travei-sed the great circle of 
its entire destiny, and twice has the rudeness of bar- 
barism, been followed by a higher degree of refinement. 
'' It is a great mistake to suppose one people to have pro- 
\ ceeded from another on account of their conformity of 
', mannera, customs, and arts. The swallow of Paris builds 
its nest like the swallow of Vienna, but does it thence 
follow that the former sprung from the latter ! With 
the same causes we have the same effects ; with the same 
organisation we have the manifestation of the same 
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MENTAL CONSTITUTION OF ANIMALS. 

It has been one of the most agreeable tasks of modern 
science to trace the wonderfully exact ada,ptations of the 
organisation of animals to the physical eircmnstanees 
amidst which they are destined to live. Prom the man- 
dibles of insects to the hand of man, all is seoQ to be iu 
the most harmoniouB relation to the things of the out- 
ward world, thus clearly proving that design presided 
in the creation of the whole — design again implying a 
designer, another word for a Ckeatob. 

It would be tiresome to present in this place even a 
selection of the proofs which have been adduced on this 
point. The "Natural Theology" of Paley, and the 
" Bridgewater Treatises," place the subject in so clear 
a light, that the general postulate may be taken for 
gi-anted. The physical constitution of animals is, then, 
to be regarded as in the nicest congruity and adaptation 
to the external world. 

Less clear ideas have hitherto been entertained on the 
mental constitution of animals. The very nature of this 
constitution is not as yet generally known or held as 
ascertained. There is, indeed, a notion of old standing, 
that the mind is in some way connected with the brain.; 
but the metaphysicians insist that it is, in reaHty, known 
only hy its acts or effects, and they accordingly present 
the subject in u form which is unlike any other kind of 



dbv Google 



240 VESTIGES OF THE 

science, for it does not so much as pretend to liave nature 
for its basis. There is a general disinclination to regard 
mind in connexion with organisation, trom a teai that this 
must needs interfere with thecheiifclied lehgious doitrint! 
of the spirit of man, an t Ion er h m to the level of tl e 
brutes. A distinction is therefore diawn between oui 
mental manifestations ani those of the lower animal 
the latter being comprehend!^ undei the teim mstmct 
while ours are collectively described as mind mini being 
again a received synonyme with soul the immortal paili 
of man. There is here a strange fcystem of fonfusion and 
error, which it is most imprudent to regaid as essentnl 
to religion, since candid investigations of natuie ten! 
to show its untenableneas There is in reility nothing 
to prevent our regarding man -js specially eniowed with 
an immortal spirit, at the '^ame time thit hi-, oidinir> 
mental manifestations are looke 1 upon fs simple phen> 
mena resulting from oiganisation those ot the lowei 
animals being phenomen i \bsolutely the s imo m cha 
racter, though developed wathm naiiower limits * 

* "Ib not (iod the first cauGs fraatte as « ell tot i nd = Do 
not ihe first attributes of matter 1 c as inscrutable in t e bosom t 
God — of itB tirat aothor — as those of i ind? Has not even maiter 
confessedly recaiTeil from ( ud tht power of espenei cmg m oonse 
ij^oence of impTessions from tl i> es 1 er muditicitioi 8 of matter certn n 
consciousnesaes called sensations f the same ° Isnot therefore the 
wonder of matter also recoiling the conscioiisneBses of other matter 
called ideas of the mind, a wonder more flowing out of and in analogy 
with all former wonders, than woold be, on the contrary, the nonder 
nf this faculty of the mind not flowing out of any faculties of matter ? 
Is it not a wonder which, so far from destroying our hopes of im- 
mortality, can establish that doutriite on a train of inferences and 
inductions more firmly established and more connected with encli 
otter than tlie former belief can be, as soon as we have proved that 
matter is not perishable, but is only liable lo successive combinations 
and decombinatione ? 

" Can we look farther back one way into the first origin of matter 
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"What has chiofly tended to take mind, in the eyes of 
learned and unlearned, out of the range of nature, is 
its appai'ently irregular and wayward character. How 
different the manifestations in different beings \ how 
unstable in all ! — at one time so calm, at another so wild 
than we can look forWard the other way into the last de pme \s ( 
mind? Can we eay that P.od has not in matter itseir la J he ae a 
of every fncalty of mind, rather than that he haa made th firat p n 
ciple of mind entirely distinct from that of matter? Canno ta fi 
canae of all we aee and know have frangM matter i $ f 
!ten/ begiimmg, icith all tlie attribiitei ncceasaTi/ to ileveh on li 
an well aa he can have from the liral made the attributes of mmd 
wholly different from those of matter, only in order afierwatds, by an 
imperceptible and incoropreheneible link, to join the two together? 

" * * [The deoomhiuation of the matter on which mind rests] 
ia this a reason why mind muat be annihilated? Is llie temporary 
reverting of the mind, and of the sense mit of which that mind 
develops, to their oiiginal component elements, a reason for thinking 
that they cannot again at another later period and in another higher 
globe, he again rccombined, and with more splendour than before ? 
* * The Sew Teatamcnt does not after death here promise us a 
Bonl hereafter unconnected with matter, and which has no connexion 
nith onr present niind— a Boul independent of time and space Tiint 
is a fanuiful idea, not founded on it press h 1 k tl 

J net and real meaning. On the co tra y t p m m d 1 k 

the present, foimded on time and spce t Ikth).''''^ 

but it promises a mind aitualed p t ft and I poc 

different from the preaent ; a mind mp I f 1 1 f m tt 
more extended, more perfect, ui 1 m ^,\ m d wh I 

formed of mateiials supplied by ditf t gl be la q tly bl 

to see farther into the past, and to Ih k f rth t th fiit tl 
any mind here existing : a mind wh b freed f m th p t 1 d 
uneven combination incidental to t this gl b w It be mpt 
tvn h h ng evil to wbi h th p t gl b m d 

w a mal hie, and will I th rtl p n t) 

hange r which matt m re j latly 1 aed II 1 

n n fl pen noe: a mind wh h I |, f n g tl d tl 

a COD po ", <o which t b{ t tl gl b w II 

n h n nue ast and imm t I — H IheO g I 

JV spectsofJaem, 831, 
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and iuipuJsivp ! it seemed impossible thiit anything so 
subtle and aberrant could be part of a Kysteai, the main 
features of which are regularity and precision. But the 
irregularity of mental phenomena is only in appearance. 
When we give up the individual, and take the mass, we 
fold as much uniformity of result as in any otiier class of 
natiu^al phenomena. The irregularity is exactly of the 
same kind as that of the weather, No man can say what 
miy be the weather of to moiTOw hut the quantity of 
lam which falls in an^ paitieular place ui any five years, 
Is pieiibeh the same is the (iu*ntity which falls in 
any othei hve yeaia at the hime plice Thutf, while it 
IS absolutely impossible to predict of iny one French- 
man that during next yeai he will commit a crime, it is 
quite ceitain th'it about one in e\eiy six hundred and 
fifty of the Ftench people will do so because in past 
years the pioportion has geneiaUj heen about that 
amount, the tendencies to crime in relation to the temptfi- 
tioas being everywhere invariable over a su£Sciently wide 
range of time. So also, the number of persons taken in 
charge by the police in London for being drunk and dis- 
orderly in the streets is, week by week, a nearly uniform 
quantity, showing that the inclination to diink to excess 
K ulways in the mass about the same, regard being had 
to the existing temptations or. stimulations to this vice. 
Even mistakes and oversights are of regular recurrence, 
for it i.s found in the post-offices of large cities, that the 
number of letters put in without addresses is year by 
year the same. Sfcatistiea has made out an equally dis- 
tinct regularity in a wide range, with regard to niaay 
other things concerning the mind, and the doctrine 
founded upon it has lately produced a scheme which may 
well strike the ignorant with surprise. It was proposed 
to establish in London a society for ensuring the integrity 
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of clerks, secretaries, collectors, and all such functionaries 
as are usually obliged to find security for money passing 
through their hands in the course of business. A gentle- 
man of the highest character as an actuary spoke of the 
plan in the following terms ;-^" If a thousand bankers' 
clerks were to club together to indemnify their securitiesi 
by the payment of one pound a year each, and if each 
had given security for ;^Soo, it is obvious that two in 
each year might become defaulters to that amount, four, 
to half the amount, and so on, without rendering the 
guarantee fund insolvent. If it be tolerably well ascer- 
tained that the instancas of dishonesty (yearly) among 
such persons amount to one in Ave hundred, this clnb 
would continue to exist, subject to being in debt in a bad 
. year, to an amount which it would be able to discharge 
in good ones. The only question necessary to be asked 
previous to the formation of such a club would be — may 
it not be feared that the motive to resist dishonesty would 
be lessened by the existence of the club, or that ready- 
made rogues, by belonging to it, might find the means of 
obtaining situations which they would otherwise have 
been kept out of by the impossibility of obtaining security 
among those who know themi Suppose thLs be suffi- 
ciently answered by saying, that none but those who 
could bring satisfactory testimony to their previous good 
character should be allowed to join the club.; that per- 
sons who may now hope that a deficiency on their parts 
will be made up and hushed up by the relative or friend 
who is security, will know very well that the club will 
have no motive to_ decline a prosecution, or to keep the 
secret, and so on. It then only remains to ask, whether 
the sum demanded for the guarantee is sufficient?"* 
* DaMin Meoka:, A.a.g.1%^0. TheGuaranleo Societyhasainee been 
eataUiBhud, and is likely to become a nsefiil and prosperous inBtitation. 
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The philosopbical principle on which the scheme proceeds 
seems to be simply this, tliat amongst a given (large) 
number of persons of good character, there will be, within 
a year or other considerable space of time, a determinate 
numbei' of instances in which moral principle and the 
terror of the consequences of guilt will be overcome by 
temptations of a determinate kind and amount, and thus 
occasion a certain periodical amount of loss which the 
association must make up. 

This statistical regularity in moral afiairs fully estab- 
lishes their being under the presidency of law, Man is 
now seen to be an enigma only as an individual ; in the 
mass he is a mathematical problem. It is hardly neces- 
sary to say, much less to argue, that mental action, being 
proved to be under law, passes at once into the category 
of natural things. Its old metaphysical character vanishes 
in 8 moment, and the distinction usually taken between 
physical and moral ia annulled. This view agrees with 
what all observation teaches, that mental phenomena 
(low directly from the brain. They are seen to be depen- 
dent on naturally constituted and naturally conditioned 
organs, and thus obedient, like all othei' organic phe- 
nomena, to law. And how wondrous must the constitu- 
tion of this apparatus be, which gives us eonciousness of 
tjiought and of affection, which makes us familiar with 
tJie numberless things of earth, and enables us to rise in 
conception and communion to the councils of God himself ! 
It ia matter which forms the medium or instrument — a 
little mass which, decomposed, is but so mnch common 
dust; yet in its living constitution, designed, formed and 
sustained by Almighty Wisdom, how admirable its cha- 
racter ! how reflective of the unutterable depths of that 
Power by which it was so formed, and is so sustained ! 

In the mundane economy, mental action takes its place 
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as a means of providing for the independent existence 
and the various relations of animals, each species being 
furnished according to ibj specid.1 nete'i&itieb, and the 
demands of its various relations The ner^ o«s sj stem — 
the more comprehensive teini foi its oiganic apparatus — 
is variously developed in diffeient tlisses and species, 
and also in different indi\iduais, the volume or mass 
bearing a general relation to the amount of power 
Passing over the humblest orders, where ner\oii8 appa 
ratus is so obscure as hardly to be tiaceable, we see it in 
the nematoneura of Owen * m hlamenta and nuclei, the 
mere rudiments of the system In the aititutata, it 18 
advanced to a double nervous cord, with ganglia or little 
masses of nervous matter at frequent inter\ais, and fila- 
ments branching out towaids each side , the ganglia near 
the head being appai'ently those which send out neives 
to the organs of the senses , and this arrangoment is only 
less symmetrical in the molluscfl- Ascending to the ver- 
tebrata, we find a spinal cord, with a brim *t the upper 
extremity, and numerous branching Jines of neivnus 
tissue,t an organisation stiikingly supeiior, yet heie, 
as in the general structure of animals, the gieat pimciple 
of unity is observed. The brain of the \eitebiati is 
merely an expansion of the anterior pan ot the ganglia 
of the articulata, or these ganglia may be legarded as the 
rudiment of a brain, the superioi organ thus tppeiiing 
lis only a farther development of the inferior Theie iie 
many facts which tend to pi o\ e that the action ot this 
apparatus is of an electric niture, a modification of that 

* Including rotifera, entozoa, eohinodennata, &c. 

t The raj, wticli ia considered tlie loweBt in tlic scale of fiches, or 
neit to the crastaccane, gives lUe first faint represeiitatinn of a brain 
in cerlflin scantj and medullary niassea, which rvppear ae merely 
composed of enlarged origina of the nerves. 
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surprising agent, which takes magnetism, heat, and light, 
as other subordinate forms, and of whose general scope 
in this great system of things we are only beginning to 
have a right conception. It has been found that simple 
electricity, artificially produced, and sent along the nerves 
of a dead body, excites muscular action. The brain of a 
newiy killed animal being taken out, and replaced by a 
substance which produces electric action, the operation 
of digestion, which had been interrupted by the death of 
the animal, was resumed, showing the absolute identity 
of the brain with a galvanic battery. Sor Ls this a 
very startling idea, when we reflect that electricity is 
almost as metaphysical as ever mind was supposed to be. 
It is a thing perfectly intangible, weightless. Metal 
may be magnetised, or heated to seven hundred of Fah- 
renheit, without becoming the hundredth part of a gnun 
heavier. And yet electricity is a real thing, an actual 
existence in nature, as witness the etFects of heat and 
light in vegetation — the power of the galvanic current 
to re-assemble the particles of copper from a solution, 
and make them again into a solid plate — ^the landing 
foi-ce of the thunderbolt as it strikes the oak. See also 
how both heat and light observe the angle of incidence 
in reflection, as exactly as does the grossest stone thrown 
obliquely against a wall. So mental action may be im- 
ponderable, intangible, and yet a real existence, and 
ruled by the Eternal through his Kn • 

* If mental action is electri he p o o b al quickness of thought 
— that is, tha quickiieBs of the an m ss f sation and «ili — 
may be presumed to have beo brc g to u exact meaBurement. 
The speed of light has long be n known n a out 192,000 luiles 
per second, and the eiperimen s Whea s e have shown that the 
electric agent travels (if 1 may Ro speak) at the aamo rate, thus 
showing a likelihood that one law rales the moTementa of all the 
"imponderable bodies." JMontnl nctiou may ncoordingly he pre- 
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(Jomnion observation shows a great general superiority 
of tlie human mind over that of the inferior animals- 
Man's mind is almost infinite in device ; it ranges ovei' 
all the world ; it forms the most wonderful combinations ; 
it seeks back intn the past, and stretches forward into 
the future; while the. animals generally appear to have 
a narrow range of thought and action. But so also has 
aJi infant but a Hmited range, and yet it is mind which 
works there, a,s well as in the most accomplished adults. 
, The dilierenee beiween mind in the lower animals and in 
man is a difference in degree only; it is not a specific 
difierence. All who have studied animals by actual 
observation, and even those who have given a candid 
attention to the subject in books, must attain more or 
less clear convictions of this truth, notwithstanding all 
the obscurity which prejudice may have engendered. 
We see animals capable of afiection, jealousy, envy; we 
see them quarrel, and conduct quarrels in the very 
manner pursued by the ruder and less educated of our 
own race. We see them liable to flattery, inflated with 
pride, and dejected by shame. We see them as tender 
to their young as human parents are, and as faithful to 
a trust as the most conscientious of human servants. 
The horse is startled by marvellous objects, as a man is. 
The dog and many others show tenacious memory. The 
dog also proves himself possessed of imagination, by the 
act of dreaming. Horses, finding themselves in want of 
a shoe, have of their own accord gone to a farrier's shop 
where they were shod before. Cats, closed up in rooms, 

sumed to have a rapidity equal to one Lundred and ninety-two 
thousand miles in the second — a rate evidently far bejond what is 
„„^=.„=™ to mako the design and exeoction of any of onr ordinary 
movements apparently identical in point of time, which 
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will endeavour to obtain tlieii' liberation by pulling a 
latch or ringing a beU, It has several times been observed 
that in a field of cattle, when one or two were mischievoiis, 
and persisted long in annoying or tyrannizing over the 
rest, the herd, to all appearance, consulted, and then, 
making a united effort drove the troublers off the ground. 
The members of a rookery have also been observed to 
take turns in supplying the needs of a family reduced to 
orphanhood. All of these are acts of reason, in no 
respect different from similar acts of men. Moreover, 
although there is no heritage of accnraulated knowledge 
amongst the lower animals, as there is amongst ns, they 
are in some degree susceptible of those modifications of 
natural character, and capable of those aceompliahments, 
which we call education. The taming and domestication 
of animals, and the changes thus produced upon their 
nature in the course of generations, are results identical 
with civilisation amongst ourselves ; and the quiet, servile 
steer is probably as unlike the original wild cattle of this 
country, as the English gentleman of the present day is 
unlike the rude bai-on of the age of King John. Between 
ft young, unbroken horse, and a trained one, there is, 
again, all the difference which exists between a wOd 
youth reared at his own discretion in the country, and 
the same person when he has been toned down by long 
exposure to the influences of refined society. On the 
accomplishments acquired by animals it were superfl.uous 
to enter at any length ; but I may advert to the dogs of 
M. Leonard, as remarkable examples of what the animal 
intellect may be trained to. When four pieces of card 
are laid down before them, each having a number pro- 
nounced once in connexion with it, they will, after a 
re-arrangement of the pieces, select any one named by 
its number. They also play at dominoes, and with so 
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much skill as to triuinph over biped opponents, whining 
if the adversary pLiya a wrong piece, or if they them- 
selves be deficient in a right one. Of extensive com- 
binations of thought WB have no reason to believe that 
any animal is capable — and yet most of us must feel the 
foi'ce of Walter Scott's remark, that thei* whk scai'cely 
anything which he would not believe of a dog. There 
is a curious result of education in certain animals — 
namely, that habits to which they have been trained in. 
some instances become hereditary-. For example, the 
accomplishment of pointing at game, although a pure 
result of education, appeal's in tlie young pups brought 
up apart from their parents and kind. The peculiar leap 
of the Irish horse, acquired in the course of traversing 
a boggy country, is continued in the progeny brought up 
in England. This hereditariness of specific habits sug- 
gests a relation to that form of psychological deraonstw- 
tion usually called instinct ; but instinct is only anotlier 
tenn. for mind, or is mind in a peculiar stage of develop- 
ment; and though the fact were otherwise, it could not 
affect the postulate, that demonstrations such as ha\e 
been enumerated are mainly intellectual demonstration;^, 
not to be distinguished as such from those of human 
beings. 

More tlian this, the lower animals manifested mental 
phenomena long before man existed. While as yet thei-e 
was no bi'ain capable of working out a mathematical 
problem, the economy of the six-sided figure was 
exemplified by the instinct of the bee. Ere human 
musician had whistled or piped, the owl hooted in B flat, 
the cuckoo had her song of a falling third, and the chirp 
of the cricket was in B. The dog and the elephant 
pre-figured the sagacity of the human mind . The love of 
a human mother tor her babe wa.s anticipated by nearly 
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every humbler niiimmal, the carnaria not excepted. The 
peacock strutted, the tui'key blustered, and the cock 
fought for victory, just as hiuiwn beings afterwards did, 
and still do. Our faculty of imitation, on which so miich 
of our amusement depends, was exercised by the mocking- 
bird ; and the whole tribe of monkeys must have walked 
about the pre-human world, playing off those tricks 10 
which we see the comicality and mischief-making of our 
character so curiously exaggerated. 

The unity and simplicity which characterise nature 
give great antflcedent probability to what observation 
seems about to establish, that, as the brain of the 
vetebrata generally is just an advanced condition of a 
particular ganglion in the moilusca and Crustacea, so are 
the brains of the higher and more intelligent mammalia 
only farther development of the brains of the inferior 
orders of the same class. Or, to the same purpose, it 
may be said, that each species has certain superior 
developments, according to its needs, while others are 
in. a rudimental or repressed state. This will more 
clearly appear aft«r some inquiry has been made into the 
various powers comprehended under the term mind. 

One of the iir^t and simplest functions of mind is to 
give (Xnisoiousnet!/! — consciousness of our identity and of 
our existence. This, apparently, is independent of the 
senses, which are simply media, and, as Locke has shown, 
the only media, through which ideas respecting the ex- 
ternal world reach the brain. The access of such ideas 
to the brain is the act to which the metaphysicians 
have given the name of perception. Gall, however, has 
shown, by induction from a vast number of actual cases, 
that there is a part of the brain devoted to perception, 
and that even this is subdivided into poiiions which are 
respectively dedicated to the reception of diflerent sets of 
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ideas, as those of form, size, t-olour, weight, objec 
their totality, events in their progress < 
time, musical sounds, &a. The system of mind invented 
by this philosopher — the only one founded upon nature, 
or which even pretends to or admits of that necessary 
basis — shows a portion of the brain acting as a faculty of 
comic ideas, another of imitation, another of wonder, one 
for discriminating or observing differences, and another 
in which resides the powei of tracing effects to causes. 
There are al o paitt. of the biam for the sentimental part 
of our nature or the affeetions at the head of which 
stand the moral feelmga of benevolence, conscientious- 
ness, and veneiation Through these, man stands in 
relation to himself hi-> teUow men, the external world, 
and his God aiil thiough these comes most of the hap- 
piness of m^n s iifi, as well as that which he derives from 
the contemplation of the world to come, and the cultiva- 
tion of his relation to it (pure religion). The other sen- 
timents may be briefly enumerated, their names being 
sufficient in genera! to denote their functions — firm- 
ness, hope, cautiousness, self-esteem, love of approbation, 
secretiveness, marvellousness, coostructiveness, imitation, 
combativeness, destructiveness, concentrativeness, adhe- 
siveness, love of the opposite sex, love of offspring, 
alimentiveness, and love of life. Through these facul- 
ties, man is connected with the external world, and 
supplied with active impulses to maintain his place in it 
as an individual and as a species. There is also a faculty 
(language) for expressing, by whatever meajis (signs, 
gestures, looks, conventional terms in speech), the ideas 
■which arise in the mind. There is a particular state of 
each of these faculties, when the ideas of objects once 
formed by it are revived or reproduced, a process which 
seems to be intimately allied with some of the pheno- 
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mena of tlie new science of pbotograpliy, when images 
impressed by reflection of the sun's rays upon sensitive 
paper are, after a temporary obliteration, resuscitated on 
the sheet being exposed, to the fumes of mercury. Such 
ore the phenomena of memory, that handmaid of intel- 
lect, without which thei* could be no accumulation of 
mental capital, but an universal and continual infancy. 
Conception and imagination appear to be only intensities, 
so to speak, of the state of brain in which memory iM 
produced. On their promptness and power depend most 
of the exertions which distinguish the man of arts and 
letters, and even in no small measure the cultivator of 
science. 

The faculties above described— the actual elements of 
the mental constitution— are seen in mature man in an 
indefinite potentiality and range of action. It is different 
with the lower animals. They are there comparatively 
definite in their power and restricted in their application. 
The reader is familiar with what are called instincts in 
some of the humbler speci(!s, that is, an uniform and un- 
prompted tendency towards certain particular acts, as 
the building of cells by the bee, the storing of provisions 
by that insect and several others, and the construction 
of nests for a coming progeny by birds. This quality is 
nothing more than a mode of operation peculiar to the 
facilities in a humble state of endowment, or early stage of 
development. The cell formation of the bee, the house- 
building of ants and beavers, the web-spinning of spiders, 
are but primitive exercises of constructiveness, the faculty 
which, indefinite with us, leads to the arts of the weaver, 
upholsterer, architect, and mechanist, and makes us often 
work delightedly where our labours are in vain, or nearly 
so. The storing of provisions 1^ the ants is an exercise 
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of acquisitiveness — the faculty which with us makes rich 
men and misers. A vast number of curious devices, by 
which insects provide for the protection und subsistence 
of their young, whom they are perhaps never to see, are 
most probably a peculiar restricted effort of philopro- 
genitiveness. The common source of this class of acts, 
and of common mental operations, is shown very con- 
vincingly by the melting of the one set into the otlier. 
Thus, for example, the bee and bird will make modifica- 
tions in the ordinary form of their cells and nests when 
necessity compels them. Thus, the ahmentiveness of 
such animals as the dog, usually definite with regEird to 
quantity and quality, can be pampered or educated up to 
a kind of epicurism, that is, an indefiniteness of object 
and action. The same faculty acts limitedly in ourselves 
at first, dictating the special act of sucking ; afterwards 
it acquires indeflniteness. Such is the real nature of th<' 
distinction between what are called instincts and reason, 
upon which so many volumes have been written without 
profit to the world. All faculties are instinctive, that L^, 
dependent on int«rnal and inherent impulses. This 
term is therefore not specially applicable to either of the 
recognised modes of the operation of the faculties. We 
only, in the one case, see the faculty in an immatui-e 
and slightly developed state ; in the other, in its moat 
advanced condition. In the one case it is definite, in the 
other indefinite., in its range of action. These terms 
would perhaps be the most suitable for expressing the 
distinction. 

In the humblest forms of being we can trace scarcely 
anything besides a definite action in a few of the facul- 
ties. Generally speaking, as we ascend in the scale, we 
see more and more of the faculties in exercise, and these 
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tending more to the indefinite mode of manifestation. 
And for this there is the obvious reason in providence, 
that the lowest animals have all of them a very limited 
sphere of eidstence, born only to perform a. few functions, 
and enjoy a brief term of Ufe, and then give way to 
another generation, so that they do not need mnch 
■mental guidance. At higher points in the scale, the 
sphere of existence ia considerably extended, and the 
mental operations are less definite accordingly. The 
horse, dog, and a few other rasoriaJ types, noted for 
their serviceableness to our race, have the indefinit.o 
powers in no small endowment. Man, again, shows 
very little of the definite mode of operation, and that 
little chiefly in childhood, or in barbarism or idiocy. 
I>estined for a wide field of action, and to be applicable 
to infinitely varied contingencies, he has all the faculties 
developed to a high pitch of indefiniteness, that he may 
be ready to act well in all imaginable cases. His com- 
mission, it may be said, gives large discretionary powers, 
while that of the inferior animals is limited to a few 
precise directions. But when the human brain is eon- 
genitally imperfect or diseased, or when it is in the state 
of infancy, we see in it an approach towards the charac- 
ter of the brains of some of the inferior animals. Dr. 
J. G. Davey states that he has frequently witnessed, 
among his patients at the Hanwell Lunatic Asylum, 
indications of a particular abnormal cei'ebration which 
forcibly reminded him of the specific healthy character- 
istics of animals lower in the scale of organisation ; * and 
every one must have observed how often the actions of 
children, especially in their moments of play, and where 
their selfish feelings are concerned, bear a resemblajice 
* Phraiological Jouraol, iv. 338. 
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to those of cei-tain familiar animals.* Behold, then, the 
wonderful unity of the whole system. The grades of 
mind, like the forms of being, are mere stages of develop- 
ment. In the humbler forms, but a few of the mental 
faculties are traceable, just ss, we see in them but a few 
of the lineaments of universal structure. In man the 
system has arrived at its highest condition. The few 
gleams of reason, then, which we see in the lower animals, 
are precisely analogous to such a development of the fore- 
arm as we find in the paddle of the whale. Causality, 
comparison, and other of the nobler faeulties, are in them 

Bound up as we thus tire by an identity in the character 
of our mental organisation with the lower animals, we 
are yet, it will be observed, strikingly distinguished from 
them by this great advance in development. We have 
faculties in full force and activity which the animals 
either possess not at all, or in so low and obscure a form 
as to be equivalent to non-esiatence. Uow these parts 
of mind are those which connect us with the things that 
are not of this world. We hOTe veneration, prompting 
us to the worship of the Deity, which the animals lack. 
We have hope, to carry us on in thought beyond the 
bounds of time. We have reason, to enable us to inquire 
into the character of the Great Father, and the relation 
of xiB, his humble creatures, towards him. We have 
conscientiousness and benevolence, by which we can in a 
faint and humble measure imitate, in our conduct, that 
which he exemplifies in the whole of his wondrous doings. 

* A paraporad lap-dog, living where there is auother of its own 
species, will hid? any nice morsel which it cannot eat, under a rug, 
or in aome other bj-place, designing to enjoy it nfterward?. I have 
eeen children do the same thing. 
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I'eyond this, mental science does not cany iis in support 
of I'eligion ; the rest depends on evidence of a different 
kind. Bnt it is suxely much that we thus discover in 
natui-e a provision for things so important. The existence 
of faculties having a i-egaa'd to such things is a good 
evidence that such things exist, Tlie face of God is re- 
flected in the organisation of man, as a little pool reflects 
the glorious sun. 

The affective or sentimental faculties are all of them 
liable to operate whenever appropriate objects or stimuli 
lire presented, and this they do as irresistibly and un- 
erringly as the tree sucks up moisture ivhich it requires, 
with only this exception, that one faculty often interferes 
vith the action of another, and operates instead by foree 
of superior inherent strength or temporary aj.-tivity. For 
example, alimentiveness may be in powerful operation 
with regard to its appropriate object, producing a keen 
appetite, and yet it may not act, in consequence of the 
more powerful operation of cautiousness, warning against 
evil consequences likely to ensue from the desired in- 
dulgence. This liability to flit from undei- the control of 
one feeling to the control of another, constitutes what is 
recognised as free-will in man, being notliing more than 
a, vicissitude in the supremacy of the faculties o\'er each 

It is a common mistake to suppose that the individuals 

of our own species are all of them formed with similar 
faculties — similar in power and tendency — and that 
education and the influence of circumstances produce all 
the differences which we observe. There is not, in the 
old systems of mental philosophy, any doctrine more 
opposite to the truth than this. It is refuteil at once by 
the great differences of intellectual tendency and moral 
disposition to be obseiTed amongst a group of young 
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ehildi'eii who have been all brought up in circumstances 
perfectly identical — -even in twins, who have never been 
but in one place, under the charge of one nurse, attended 
to alike in all respects. The mental characters of indi- 
viduals are inherently various, as the forms of their per- 
sons and the features of their faces are ; and education 
and circumstances, though their influence is not to be 
despised, are incapable of entirely altering these cha- 
ractei's, where they are strongly developed. That the 
original characters of mind are dependent on the volume 
of particular parts of the brain and the general quality of 
that viscus, is proved by induction from an extensive 
range of observations, the foree of which must have been 
long since universally acknowledged but for the un- 
preparedness of mankind to admit a functional connexion 
between mind and body. The different mental cha- 
racters of individuals may be presumed from analogy to 
depend on the same law of development which we have 
seen determining forms of being and the mental cha- 
racters of particular species. This we may conceive as 
carrying forward the intellectual powers and moral 
dispositions of some to a high pitch, repressing those of 
others at a moderate amount, and thus producing all the 
varieties which we see m oui fellow creatures. Thus a 
Cuvier and a Newton aie but expansions of a clown, and 
the person emphaticallv called the wicked man, is one 
whose highest moral feelings aie ludimental. Such 
differences are not confined to oui species they are only 
less strongly marked in many of the inferior animals. 
There are clever dogs and wicked horses, as well as 
clever men and wicked men ; and education sharpens the 
talents, and in some degree regulates the dispositions of 
animals, as it does our own. Here I may advert to a 
very interesting analogy l)etween tlie mental characters 
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of the types in the quinary system of 7.na\og\ anil the 
characters of individual men. We iiave seen that the 
pre-eminent type is usually endowed with a harmonious 
assemblage of the mental qualities belonging to the whole 
group, while the sub-typical inclines to ferocity, the 
rasorial to gentleness, and so on. Now, amongst indi- 
viduals, some appear to be almost exclusively of the sub- 
typical, and others of the rasorial character, while to a 
limited number is given the finely assorted assemblage 
of qualities which places them on a parallel with the 
tj^cal. To this may be attributed the universality 
which marks all the very highest brains, such as those of 
Shakespeare and Scott, men of whom it has been re- 
marked that they must have possessed within themselves 
not only the poet, but the warrior, the statesman, and 
the philosopher; and who, moreover, appear to have had 
the mild and manly, the moral and the forcible parts of 
our nature, in the most perfect balance. 

There is, nevertheless, a genera! adaptation of the 
mental constitution of man to the circumstances in which 
he lives, as there is between all the parts of nature to 
each other. The goods of the physical world are only to 
be realised by ingenuity and industrious exertion ; be- 
hold, accordingly, an intellect full of device, and a fabric 
of the faculties which would go to pieces or destroy itself 
if it were not kept in constant occupation. Nature pre- 
sents to us much that is sublime and beautiful : behold 
faculties which delight in contemplating these properties 
of hers, and in rising upon them, as upon wings, to the 
presence of the Eternal. It is also a world of difficulties 
and perils, and see how a large portion of our species are 
endowed with vigorous powers which take a pleasure in 
meeting and overcoming difficulty and danger. Even 
that principle on which our faculties are constituted — a 
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wide range of freedom in which to act for fill various 



a resentful faculty, liy which in- 
dividuals may protect themselves from the undue and 
capricious exercise of each other's faculties, and thus 
preserve their individual rights. So also there is cau- 
tiousness, to give us a tendency to provide against the 
evils by which we may be assailed ; and secretiveness, to 
enable us to conceal whatever, being divulged, would 
be ofiensive to others oi' injurious to ourselves — a 
function which obviously has a certain legitimate 
range of action, however liable to be abused. The con- 
stitution of the mind generally points to a state of inti- 
mate relation of individuals towards society, towards 
the external world, and towards things above this world. 
No individual being is integral or independent ; he 
is only part of an extensive piece of social mechanism. 
The inferior mind, full of rude energy and unregulated 
impulse, does not more require a superior nature to act 
as its master and its mentor, than does the superior 
nature require to be surrounded by such rough elements 
on which to exercise its high endowments as a ruling and 
tutelary powei'. This I'elation of each to each produces 
a vast portion of the active business of life. It is easy 
to see that, if we were all alike in our moral tendencies, 
iind all placed on a medium of perfect moderation in this 
I'espect, the world would be a scene of everlasting dulness 
and apathy. It requires the variety of individual con- 
stitution to give mora! life to the scene. 

The indetiniteness of the potentiality of the human 
faculties, and the complexity which thus attends their 
i-elatious, lead unavoidably to occasional error. If we 
consider for a moment that there are not less than thii'ty 
such faculties, that they are each given in different pi-o- 
portions to different persons, that each is at the same 
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time endowed witli it wide discretion as to the force and 
frequency of its action, and that our ueighbouib, the 
world, and our connexions with something beyond it, are 
all exercising an ever-vai'jing influence over um, we 
cannot be surprised at the irregularities attending human 
conduct. It is simply the penalty paid for the superior 
endowment. It is here thiit the imperfection of our 
nature resides. Causality and conscientiousness ai*, it is 
true, guides <)ver all ; but even these are only faculties 
of the same indeterminate constitution as tbe rest, and 
partake accordingly of the same inequality of action. 
Man is therefore a piece of mechanism, which never can 
act so as to satisfy his own ideas of what he might be — 
for he can imagine a state of moral perfection (as he 
can imagine a globe foimed of diamonds peoils ind 
rubies), though his constitution ftrl ilo him to realise it 
There ever will, in the best disposed and most Uistiphned 
minds, be occasional discrepancies between tie amount 
of temptation and tbe powei simmoned for leguiation or 
resistance, or between the btimulus and the mob lity of 
tbefiiculty; and hence those erroi's an 1 shoitcoming 
and excesses, without end with whuh the good aie con 
stantly linding cause to charge themsebes Theie is at 
the same time even hero a [ossibility of improvement 
In infancy, the impulses lie all of them iiresulai i 
child is cruel, cunning and falie under the slightest 
temptation, but in time lejins to control these inclma 
tions, and to be hibituallv humane funk and truthful 
So is human society, m its earliest stige*! s inguinale 
aggressive, and deceitful b it m time becomes just faith 
ful, and benevolent. To such improvements theie is a 
natural tendency which will operate in ill fair cii um 
stances, though it is not to be expected tint nieguhr nil 
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undue impulses will ever be aJtogetlier banished from the 
system. 

. It may still be a puzzle to many, how beinga should 
be born into the worlil whose organisation is such that 
they unavoidably, even in ;i civilised country, become 
malefactoifi. Does God, it may be asked, make crimi- 
nals J Does be fashion certain beings with a pi'edestinji- 
tion to evi] 1 He does not Uo so ; and yet the criminal 
type of brain, as it is called, comes into existence in 
accordance with laws which the Deity lias established. 
It is not, however, as the result of the first or general 
intention of those laws, but as an exception from their 
ordinary and proper action. The production of those 
evilly disposed beings is in this manner. The moi'al 
character of the progeny depends in a general way (as 
does the physical character also) upon conditions of the 
parents — both general conditions, and conditions at the 
particular time of the commencement of the existence of 
the new being, and likewise external conditions affecting 
the futus through the mother. Now the amount of 
these conditions is indefinite. The faculties of the 
parents, as far as these are concerned, may have oscil- 
lated for the time towards the extreme of tensibility in 
one dii-ection. The influences upon the foetus may have 
also been of an extreme and unusual kind. Let us sup^ 
pose that the conditions upon the whole have been favour- 
able for the development, not of the higher, but of the 
lower sentiments, and of the propensities of the new 
being, the result will necessarily be a mean type of 
brain. Here, it will be observed, God no more decreed 
an immoral being, than he decreed an immoral paroxysm 
of tlie sentiments. Our perplexity is in considering the 
ill-disposed being by himself. He is only a part of a 
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SLiie'; of pliQiioim-iij. ti iceable to a principle good in the 
mim, but -which idmita of e\il as an exception. We 
ha\e seen that it la toi wise ends that <jod leaves our 
moial faculties to in indefinite range of action; the 
genetal good results of this aiiangement are obvious; 
but exceptions of evil ars msepjirable from such a system, 
and this is one of them. ..' To come to particular illustra- 
tion — when a people are oppressed, or kept in a state of 
slavery, they invariably contract habits of Ijing, for the 
purpose of deceiving and outwitting their superiors, 
falsehood being a refuge of the weak under difficulties. 
What is a habit in parents becomes an inherent quality 
in children. We are not, therefore, to be surprised when 
a traveller tells us that black children in the West Indies 
appear to He by instinct, and never answer a white 
person truly, even in the simplest matter. Here we 
have secretivenesB i-oused in a people to a state of con- 
stant and exalted exercise; an over-tendency of the 
nervous energy in that direction is the consequence, and 
a new organic condition is established. This teUs upon 
the progeny, which comes into the world with secretive- 
neSB excessive in strength and activity. All other evil 
characteristics may be readily conceived as being im- 
planted in a new generation in the same way. And 
sometimes not one, but several generations, may be con- 
cerned in bringing up the result to a pitch which piii- 
duces crime. It is, however, to be observed, that the 
general tendency of things is to a limitation, not the 
extension of such abnormally constituted beings. The 
criminal brain finds itself in a social scene whei* all is 
against it. It may struggle on for a tame, but the medium 
and superior natures are never long at a loss in getting 
the better of it. The disposal of such beings will always 
depend much on the mci'al state of a community , the degive 
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in whieh. just views prevail with regard to human nature, 
and the feelings which accident may have caused to 
predominate at a particular time. Where the mass was 
little enlightened or refiaed, and terrors for life or 
property were highly excited, malefactors have ever 
been treated severely. But when order is generally 
triumphant, and reasoB allowed sway, men begin to 
see the true case of criminals- — ^namely, that while one 
large department are victiflis of erroneous social condi- 
tions, another are brought to error by tendencies which 
they are only unfortunate in having inherited from 
nature. Criminal jurisprudence, then, addresses itself 
less to the direct punishment than to the reformation 
and care-taldng of those liable to its attention. And 
such a treatment of criminals, it may be farther I'e- 
marked, so that it stop short of affording any encourage- 
ment to crime (a point which experience will determine), 
is evidently no more than justice, seeing how accidentally 
all forms of the moral constitution are distributed, and 
liow thoroughly mutual obligation shines throughout the 
whole frame of society— the strong to help the weak, the 
good to redeem and restrain the bad. 

The sum of all we have seen of the psychical constitu- 
tion of man is, that its Almighty Author has destined 
it, like everything else, to be developed from inherent 
qualities, and to have a mode of action depending solely 
on its own organisation. Thus the whole is com.plete on 
one principle. The masses of space are formed by law; 
law makes them in due time theatres of existence for 
plants and animals; sensation, disposition, intellect, are 
all in like manner developed and sustained in action by 
law. It is most interesting to observe into how smalt a 
field the whole of the mysteries of nature thus ultimately 
resolve themselves. The inorganic has one final compre- 
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heiisive law, (iEAViTATiON. The organic, the other great 
depariment vli mundane things, rests in like manner on 
one law, and that is— development. Nor may even 
these be after all twain, hut only branches of one still 
more comprehensive law, the expression of that nnity 
which man's wit can scarcely separate from Deity 
itself. 
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PURPOSE AND GENERAL CONDITION OF 

THE ANIMATED OKEATION, 

Wb have now to inquire how this view of the oonsititu- 
tion and origin of nature beai-s upon the condition of 
man upon the earth, and his relation to supra-mundane 
things. 

That enjoyment is the proper attendant of animal 
existence is pressed upon us by all that we see and all we 
experience. Everywhere we perceive in the lower crea- 
tures, in theii" oi-dinary condition, symptoms of enjoyment. 
Their whole being is a system of needs, the supplying of 
which is gratification, and of faculties, the exercise of 
which is pleasurable. When we consult our own sensa- 
tions, we find that, even in a sense of a healthy perform- 
ance of all the functions of the animal economy, God has 
furnished us with an innocent and very high enjoyment. 
The mere quiet consciousness of a healthy play of the 
mental functions — -a mind at ease with itself and all 
around it — is in like manner extremely agreeable. This 
negative class of enjoyments, it may be remarked, is 
likely to be even more extensively experienced by the 
lower animals than by man, at least in the proportion of 
their absolute endowments, as their mental and bodily 
functions are much less liable to derangement than our.';. 
To find the world constituted on this principle is only 
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■what in. reason we would expect. We cannot conceive 
that so vast a Kystem could liave been ci'eated for a 
contrary purpose, No averagely constituted human 
being would, in bis own limited sphere of action, think 
of producing a similar system upon an opposite principle. 
But to form so vast a range of being, and to make being 
everywhere a source of gratificatioD, is conformable to 
oiir ideas of a Creator in whom we yi'e constantly 
discovering traits of a nature, of which our own is but 
a faint and far-caat shadow at the best. 

It appears at first difficult to reconcile with this idea 
the manj' miseries which we see all sentient beings, 
ourselves included, occasionally enduring. How, the 
sage has asked in every age, should a Being so trans- 
cendently kind, have allowed of so large an admixture of 
evil m the condition of his creatures % Do we not at 
length find an answer to a certain extent satisfactory, 
in the view which has now been given of the constitution 
of nature ? We there see the Deity operating in the 
most august of his works by fixed laws, an arrangement 
which, it is deal', only admits of the main and primary 
results being good, but disregards exceptions. Now the 
mechanical laws are so definite in their purposes, that no 
exceptions ever take place in that department ; if there 
is a certain quantity of nebulous matter to be agglome- 
rated and divided and set in motion as a planetary 
system, it will be so with hair's-hreadth accuracy, and 
cannot be otherwise. But the laws presiding over 
meteorology, life, and mind, are necessarily less defitiite, 
as they have to produce a great variety of mutually 
I'elated i-esults. Left to act independently of each other, 
each according to its separate commission, and each with 
a wide range of potentiality to be modified by associated 
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conditions, they can only have effects generally beneficial. 
Often there must be an interference of one law with 
another ; often a law will chance to operate in escess, 
or npon a wrong object, and thus evil will be produced. 
Thus, winds are generally uaefnl in many ways, and the 
sea is useful as a means of communieation between one 
country Hnd another ; hut the natural laws which 
produce winds are of indefinite range of action, and 
sometimes are unusually concentrated in space or in 
time, so as to produce storms and hunicanes, by which 
much damage is done ; the sea may be by these causes 
violently agitated, so that many barks and many lives 
perish. Here, it is evident, the evil is only exceptive. 
Suppose, again, that a boy, in the course of the lively 
sports proper to his age, suffers a fall which injures his 
spine, and renders him a cripple for life. Two things 
have been' concerned in the case : first, the love of 
violent exercise, and second, the law of gravitation. 
Both of these things are good in the main. In the rash 
enterprises and rough sports in which boys engage, they 
are only making the first delightful trials of a bodily and 
mental energy which has been bestowed upon them as 
necessary for their figuring properly in a scene where 
many energies are called for, but where the exertion 
of these powers is ever a source of happiness. By 
gravitation, all movable things, our own bodies included, 
are kept stable on the surface of the earth. But when 
it chances that the playful boy loses his hold (we shall 
say) of the branch of a tree, and has no soHd support 
immediately below, the law of gravitation iinrelentingly 
pulls b'T" to the ground and thus he is hurt. Now it 
was not a primary object of gravitation to injure boys ; 
but gravitation could not but operate in the circum- 
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stances, its iiatui* tieiug to bn iiniveiwil iintl jnvai'iable. 
The evil is, therefore, only a casual exception from some- 
thing in the main good. 

The same explanation applies to even the most con- 
spicuous of the evils which afflict society, War, it may 
be said, and said truly, is a tremendous example of evil, 
in the misery, hardship, waste of human hfe, and mis- 
spending of human energies, which it occasions. But 
what is it that produces war) Certain tendencies of 
human nature, as keen assertion of a supposed right, 
resentment of supposed injury, acquisitiveness, desire of 
admiration, combativeness, or mere love of excitement. 
All of these are tendencies which are every day, in a 
legitimate extent of action, producing great and indis- 
pensable benefits to us. Man would be a tame, indolent, 
unserviceable being without them, and his fate would lie 
starvation. War, then, huge evil though it be, is. after 
uU, but the exceptive case, a casual misdirection of pro- 
perties and powers essentially good. God has given us 
the tendencies for a benevolent purpose. He ha.s~onIy 
not laid down any absolute obstruction to our misuse of 
them. That were an aiTangement of a kind which be 
lias nowhere made. But he has eBtabilshed many laws 
in our nature which t-end to lessen the frequency and 
destructiveness of these abuses. Our reason comes to 
see that war is purely an evil, even to the conqueroi-. 
Benevolence interposes to make its i-avages less mis- 
chievous to human comfort, and less destructive to 
human life. Men begin to find that their more active 
powers can be exercised with equal gratification on 
legitimate objects; for example, in overcoming the 
natural difficulties of their path through life, or in a 
generous spirit of emulation in a line of duty beneficial 
to themselves and their fellow-creatures. Thus, war at 
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length slirjiikK into a comparative Ij- iiarvoM- coinpiiss, 
though there certainly ia no reflson to suppose that it 
will be at any early period, if ever, altogothev dispensed 
with, while man's constitution remains as it is. In con- 
sidering an evil of this kind, we must not limit our view 
to our own or any past time. Placed upon the earth 
with faculties prepared to act, but inexpeiienced, and 
with the more active propensities necessarily in gi-eat 
force to suit the condition of the globe, man was apt to 
miause Ms powers much in this way at first, compared 
with what he is likely to do when he advances into a 
condition of civilisation. In the scheme of providence, 
thousands of years of frequent warfare, all the so-called 
glories which fill history, may be but a subordinate con- 
sideration. The chronology of God is not as our chro- 
nology. See the patience of waiting evinced in the slow 
development of the animated kingdoms, throughout the 
long seiies of geological ages. Nothing is it to him that 
an entire goodly planet should, for an inconceivable 
period, have no inhabiting organisms superior to reptiles. 
Nothing k it to him that whole astral systems should be 
for infinitely longer spaces of time in the nebular em- 
bryo, unfit for the reception of one breathing or sentient 
being out of the myriad multitudes who are yet to mani- 
fest his goodness and his greatness. Progressive, not 
instant effect is his sublime rule. What, then, can it be 
to him that the human race goes through a career of 
impulsive acting for a few thousand years 1 The cruelties 
of ungovemed anger, the tyrannies of the i-ude and 
proud over the humble and good, the martyr's pains, 
and the patriot's despair, what are all these but incidents 
of an evolution of superior being which has been pre- 
arranged and set forward in independent action, free 
within a certain limit, but in the main consti-ained. 
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through primordial law, to go on ever brightening and 
perfecting, yet never, while the prf^ient dispensation of 
nature shall last, to be quite perfect ' 

The ses passion in like mannei leads to great evils; 
but the evils are only an exception from the vast mass of 
good connected with this affection Providence has seen 
it necessary to make ^ery ample piovision for the pre- 
servation and utmost possible extension of all species. 
The aim seems to be to diffuse existence as widely as 
possible, to fill up every vacant piece of space with some 
sentient being to be a vehicle of enjoyment. Hence this 
passion is conferred in great force. But the relation 
between the number of beings, and the means of support- 
ing them, is only on the footing of general law. There 
may be occasional discrepancies between the laws operat- 
ing for the multiplication of individuals ind the law 
operating to supply them with the means ot subsistence 
and evils will be endured in consequence even in om 
own highly favoured species. But against all these e\ iL 
and against those numberless vexations which ha^ e \tvh n 
in all ages from the attachment of the sext plice the 
vast amount of happiness which is denied fiom thii 
source — the basis of the whole circle of the Jomestit 
affections, the sweetening principle of lite the promptei 
of aJl our most generous feelings, and even ot our most 
virtuous resolves and exertions — and eveij ill that can 
be traced to it is but as dust in the balance 4.ni here 
also, we must be on our guard against judging from what 
we see in the world at a particular era. As reason and 
the higher sentiments of man's nature increase in force, 
this passion is put under better regulation, so as to 
-lessen many of the evils connected with it. The civi- 
lised man is more able to give it due control ; his attach- 
ments are less the result of impulse ; he studies more the 
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weal of his partner and oft'spring. There are even some 
of the resentful feelings connected in early society with 
love, such as hatred of successful rivalry, and jealousy, 
which almost disappear in an advanced state of civilisa- 
tion. The evils springing, in our own species at least, 
from this passion, may therefore be an exception mainly 
peculiar to a particular term of the world's progress, and 
which may be expected to decrease greatly ia amount. 

With respect, again, to disease, so prolific a cause of 
suffering to man, the human constitution is merely a 
complicated but regular proce'ss in electro-chemistry, 
which goes on well, and is d source ot continual giatiftci 
tion, so long aa nothing occuis to inteifeie vnth it 
injuriously but which is liilile everj moment to be 
deranged bj vtiious external agencies, when it become-, 
a source of pain, and if the injury he severe, ceases to be 
capable of retainmg hfe. It may be readily admitted 
that the evils experienced in this way are very greait ; 
but, after all, such experiences are no more than occa- 
sional, and not necessarily frequent — exceptions from a 
general rule of wliich the direct action is to confer 
happiness. The human constitution might have been 
made of a more hardy character; but we always see 
hardiness and insensibility go together, and it may be of 
course presumed that we only could have purchased this 
immunity from suffering at the expense of a large poi'- 
tion of that delicacy in which lie some of our most 
agreeable sensations. Or man's faculties might have 
been restricted to definiteness of action, as is greatly the 
case with those of the lower animals, and thus we should 
have been equally safe from the aberrations which lead 
to disease ; but in that event we should have been inca- ' 
pable of acting to so many different purposes as we are, 
and of the many high enjoyments which the varied 
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action of oui' fiiculties places in our power ; ive should 
not, in short, have been human beings, but merely on a 
level with the inferior animals. Thus, it appeal's, that 
the very fineness of man's constitution, that which places 
him in. such a high relation to the mundane economy, 
and makee him the vehicle of so many exquisitely 
delightful sensationM — it is this which makes him liable 
to the Muffei'ings of disease. It iKight be said, on the 
other hand, that the noxiousness of the agencies produc- 
ing disease might have been diminished oi- extinguished ; 
but the pi'obability is, that this could not have been done 
without such a derangement of the whole economy of 
nature as would have been attended wit!i more serious 
erils. For example — a large class of diseases are the 
result of effluvia from decaying organic matter. This 
kind of matter is known to be extremely useful, when 
mixed with earth, in favouring the process of vegetation. 
Hupposing the nosiotisness to the human constitution 
done away with, might we not also lose that important 
quality which tends so largely to increase the food I'aised 
from the ground? Perhaps (as has been suggested) the 
noxiousness is even a matter of special design, to induce 
us to put away decaying organic substances into the 
earth, where they are calculated to be so useful. Now 
man has reason to enable him to see that such substances 
are beneficial under one arrangement, and noxious in the 
other. He is, as it were, commanded to take the right 
method in dealing with them. In point of fact, men do 
not always take this method, but allow accumulations of 
noxious matter to gather close about their dwellings, 
whei* they generate fevers and agues. But their doing so 
' may be regarded as only a temporary exception from the 
operation of mental laws, the general tendency of whicli 
is to make men adopt the prosier measures. And these 
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measures will probably be in time univei'saUy adopted, so 
that one extensive class of diseases will be altogether or 
Dearly abolished. 

Another lar^e class of diseases spring fi'om luis- 
management of our persouiil economy. Eating to 
escesK, eating and drinking what is noxious, disregard 
t> that cleanliness which is necessary for the light 
ti'ition of the functions of the skin, want of fresh air 
for the mipply of the lungs, undue, excessive, and 
irreguki' indulgence of the mental nifectionK, are all 
of theiii recognised modes of creating that derangement' 
of the aystem in which disease consists. Here also it 
mivy be said that a limitation of the mental faculties 
to definite manifestations {mdffo, instincts) might have 
enabled us to avoid many of these en-ors ; but here 
again we are met by the consideration that, if we had 
been so endowed, we should have been only as the lower 
animals are, wanting that transcendently higher cha- 
rjcter of sensation and power, by which our enjoyments 
are made so much greater. In making the desii* of 
food, foi" example, with us an indefinite mental manifes- 
tation, instead of the definite one, which it mainly is 
amongst the lower animals, the Creator has given us 
a means of deriving far greater gratifications from food 
(consistently with health) than the lower animala 
generally appear to be capable of. He hasi also given us 
reason to act as a guiding and controlling power over 
this and other propensities, so that they may be pre- 
vented from becoming causes of malady. We can see 
that excess is injurious, and are thus prompted to 
moderation. "We can see that all the things which we 
feel inclined to take are not healthful, and are thus 
exhorted to avoid what are pernicious. We can also 
see that a cleanly «kin and a constant supply of pure 
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air ai's necessary to the proper performance of some 
of the most important of the organic functions, and thus 
are stimulated to frequent ablution, and to a right 
ventilation of our parlours and sleeping apartments. 
And so on with the other causes of disease. Reason 
may not operate very powerfully to these purposes in an 
early state of society, and prodigious evils may therefore 
have been endured from diseases in past ages ; but these 
are not necessarily to be endured always. As civilisa- 
tion advances, reason acquires a greater ascendency; the 
causes of the evil.s are seen and avoided ; and disease 
shrinks into a comparatively narrow compass. The 
experience of our own country places this in a. stiiking 
light. In the middle ages, when large towns had no 
police I'egulations, society was at fi'equent intervals 
scourged hy pestilence. The third of the people of 
Europe are said to have been carried off by one epi- 
demic. Even in London the annual mortality has 
greatly sunk within a century. The improvement in 
human life, which has taken place since the construc- 
tion of the Northampton tables by Dr. Price, is equally 
remarkable. Modern tables still show a prodigious 
mortahty among the young in all civilised countries — 
evidently a result of some prevalent error in the usual 
modes of rearing them. But to remedy this evil there 
is the sagacity of the human mind, and the sense to 
adopt any reformed plans which may he shown to he 
necessary. By a change in the management of an 
orphan institution in London, during the last fifty years, 
an immense reduction in the mortality took place. We 
may of course hope to see measures devised and adopted 
for producing a similar improvement of infant life 
throughout the world at laige. 

In this part of our subject, the most difficult point 
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certainly lies in those occmrencea of disease where the 
afflicted individual haa been in no degree concerned in 
bringing the visitation upon himself. DaUy experience 
shows ns infectious disease arising in a place where the 
natural laws in respect of cleanliness are neglected, and 
then spreading into regions where there is no blame of 
this kind. We then see the innocent suffering equally 
with those who may be called the guilty. Nay, the 
benevolent physician who comes to succour the miserable 
beings whose error may have caused the mischief, is 
sometimes seen to fall a victim to it, while many of his 
patients recover. We are also only too familiar with the 
transmission of diseases from erring parents to innocent 
children, who accordingly suffer, and perhaps die pre- 
maturely, as it were for the sins of others. After all, 
however painful such cases may be in contemplation, 
they cannot he regarded in any other light than as 
exceptions from arrangements, the general working of 
which is beneficial. 

With regard to the innocence of the suffering parties, 
there is one important consideration which is pressed 
upon us from many quarters — namely, that moral con- 
ditions have not the least concern in the working of 
these simply physical laws. These laws proceed with an 
entire independence of all such conditions, and desirably 
so, for otherwise there could be no certain dependence 
placed upon them. Thus it may happen that two 
persons ascending a piece of scaffolding, the one a 
virtuous the other a vicious man, the former, being the 
less cautious of the two, ventures upon an insecure place, 
falls, and is killed, while the other, choosing a better 
footing, remains uninjured. It is not in what we can 
conceive of the nature of things, that there should be a 
special exemption from the ordinary laws of matter, to 
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save thih ^ii'tiions man. So it might lie tliiit, of two 
physicians, attending fever cajses, in a mean part of a 
large city, the one an excellent citizen, may stand in 
Buch a position with respect to the beds of the patients 
as to catfih the infection, of wliieh h% dies in a few days, 
while the other, a bad husband and father, and who, 
unlike the other, only attends such cases with selfish 
ends, takes care to be as much as possible out of the 
stream of infection, and accoi'dingly escapes. In both of 
these cases man's sense of good and evil — his faculty of 
conscientiousness^ would incline him to destine the 
vicious man to destruction and save the virtuous. But 
the Great Ruler of Nature does not act on such 
principles. He has established laws for the operation of 
inanimate matter, which are quite unswerving, so that, 
when we know them, we have only to act iu a certain 
way with respect to them, in order to obtain all the 
benefits and avoid all the evils connected with them. 
He has likewise estahUshed moral laws in our nature, 
which are equally unswerving (allowing for their wider 
range of action), and from obedience to which unfailing 
good is to be derived. But the two sets of laws are 
independent of each other. Obedience to each gives 
only its own proper advantage, not the advantage proper 
to the other. Hence it is that virtue forms no protec- 
tion against the evils connected with the physical ]aws, 
while, on the other hand, a man skilled in, and attentive 
to these, hut unrighteous and disregardful of his neigh- 
bour, is in like manner not protected by his attention to 
physical circumstances from the proper consequences 
of neglect or breach of the moral laws. 

Thus it is that the innocence of the party suffering for 
the faults of a parent, or of any other person or set of 
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pei'Hons, Ls eviilently a eonsiUeratioti quite ajHXrt i' 
that ai 



It is clear, moreover, from the whole scope of the 
natural laws, that the individual, as fat as the present 
sphere of being is concerned, is to the Author of Nature 
a consideration of inferior moment. Everywhere we see 
the arrangements for the species perfect ; the individunl 
is left, as it were, to take his chance amidst the mel^e of 
the vaiious laws affecting him. If he be found mfenoilj 
endowed, or ill befalls him, there was at least no p\i 
tiality against him. The system has the faime s ot a 
lotteiy, in which every one has the like chanc« of Uiaw 
ing the prize. 

Yet it is also to be observed that few evils are alto- 
gether unmixed. God, contemplating apparently the un- 
bending action of his great laws, has established othera 
which appear to be designed to have a compensating, 
a repairing, and a consoling effect. Suppose, for in- 
stance, that, from a defect in the power of development 
in a mother, her offspring is ushered into the world 
destitute of some of the most useful members, or blind, 
or deaf, or of imperfect intellect, there is ever to be 
found in the parents and other relatives, and in the 
surrounding public, a sympathy with the sufferer, whicii 
tends to make up for the deficiency, so that he is in the 
long run not much a loser. Indeed, the benevolence 
implanted in our nature seems to be an arrangement 
having for ene of its princii)al objects to cause us, by 
sympathy and active aiiJ, to remedy the evils unavoidablj- 
suffered by our fellow-creatures in the course of the 
operation of the' other natural laws. And even in the 
ijufferer himself, it is often found that a defect in one 
point is ma^e up for by an extra power in another. The 
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blind come to have a sense of touch much more acute 
than those who see. Persons bom without hands have 
been known to acquire a power of using their feet for a 
number of the principal offices usually served by that 
member, I need hardly say how i«markably fatuity is 
compensated by the more than usual regard paid to the 
children bom with it by their parents, and the zeal 
which others usually feel to protect and succour such 
persons. In short, we never see evil of any kind take 
place where there is not some remedy or compensating 
principle ready to interfere for its alleviation. And 
there can be no doubt that in this manner suffering 
of all kinds is very much relieved. 

We may, then, regard the globes of space as theatres 
designed for the residence of animated sentient beings, 
placed there with this as their first and most obvious 
purpose— namely, to be sensible of enjoyments from the 
exercise of their faculties in relation to external things. 
The faculties of the various species are very different, 
but the happiness of each depends on the harmony there 
may be between its particular faculties and its particular 
circumstances. For instance, place the small-brained sheep 
01' ox in a good pasture, and it fully enjoys this har 
mony of relation , but man, having many moie faculties, 
cannot be thus contented Beside-> having a sufficiency 
of food and bodily comfort, he must have enteitaimnent 
for his intellect, whatever bo its giade, objects for the 
domestic and social affections, objects for the sentiments 
He is also a progressive being, and w hat pleap.es him to- 
day may not plea^fo him to moiiow but, m eath case he 
demands a spheie of appiopiiate conditions in ordei to 
be happy. By virtue ot hi^ supeiioi organisation, his 
enjoyments are much highpi and more vaiied than those 
of any of the lowei animals, but the veij complexity 
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of circumstances affecting him tenders it at the same- 
time unavoidable that his nature should be often inhar- 
monioiisly placed and disagreeablj affected, and that he 
should therefore be unhappy. Still, unhappmess amongst 
mankind is the exception from the luie of their condi- 
tion, and an. exception which is capable of almost inhnitti 
diminution, by virtue of the impioving reTson ot man, 
and the experience which he acquues in woiking out the 
problems of society. 

To secure the immediate means of happme's^, it woidd 
seem to be necessary for men first to study with ill care 
the constitution of nature ; and, secondly, to accommodate 
themselves to that constitution, so as to obtain all the 
I'eaUsable advantages from acting conformably to it, and 
to avoid all likely evils from disregarding it. It will be 
of no use to sit down and expect that -things are to 
operate of their own accord, or through the direction of 
a paiiial deity, for our benefit; equally so were it to 
expose ourselves to palpable dangers, under the notion 
that we shall, for some reason, have a dispensation or 
exemption from them : we must endeavour so to place ' 
ourselves, and so to act, that the arrangements which 
Providence has made impartially for all may be in our 
favour, and not against us ; such are the only means by 
which we can obtain good and avoid evil here below. 
And, in doing this, it is especially necessary that care be 
taken to avoid interfering with the like efforts of other 
men, beyond what may have been agreed upon by the 
mass as necessary for the general good. Such interfe- 
rences, tending in any way to injure the body, property, 
or peace of a neighbour, or to the injury of society in 
general, t«nd veiy much to reflect evil upon ourselves, 
through the leaction which they produce in the feelings 
of our neighbour ami of society, and idso the offence 
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which they give to our own coascientiousness and bene- 
volence. On the other hand, when we endeavour to pro- 
mote the efforts of our fellow-creatures to attain happi- 
ness, we produce a reaction of the contrary kind, the 
tendency of which is towards our own benefit. The one 
course of action tends to the injury, the other to the 
benefit of ourselves and others. By the one course, the 
general design of the Creator towards his ei«atures is 
thwarted ; by the other it is favoured. And thus we can 
readily see the most substantial grounds foi' regarding all 
moral emotions and doings as divine in their nature, and 
as a means of lising to and communing with God. 
Obedience is not selfishness, which it would otherwise be 
— it is worship. The merest barbaiians have a glimmer- 
ing sense of this philosophy, and it continually shines out 
more and more clearly in the public mind, as a nation 
advances in intelligence. Kor are individuals alone con- 
cerned here. The same mie applies as between one 
great body or class of men and another, and also between 
nations. Thus, if one set of men keep othere in the con- 
dition of slaves — this being a gross injustice to the 
subjected party, the mental manifestions of that party to 
the mastera wOI be such as to mar the comfort of their 
lives; the minds of the masters themselves will be 
degraded by the association with beings so degraded; 
and thus, with some immediate or apparent benefit from 
keeping slaves, there will be in a far greater degree an 
experience of evil. So also, if one portion of a nation, 
engaged in a particular department of industry, grasp at 
some advantages injurious to the other sections of the 
people, the first effect wOl be an injury to those other 
portions of the nation, and the second a reactive injury 
to the injurers, waking their guilt their punishment. 
And so when one nation commits an aggression upon 
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the propel' t_v or liglits of another, oi' even piir.svieK 
towards it a sordid or ungracious policy, the effects are 
sure to be redoubled evil from the offended party. Ail 
of these things are under laws which make the effects, on 
a large range, absolutely certain ; and an individual, a 
party, a people, can no more act unjustly with safety, 
than I could with safety place my leg in the track of a 
coming wain, or attempt to fast thirty days. We have 
been constituted on the principle of only being able to 
realise happiness for ourselves when our fellow-creatures 
ai-e also happy ; we must therefore both do to others only 
as we would have others to do to us, and endeavour to 
promote their happiness as well as our own, in order to 
find ourselves truly comfortable in this field of existence. 
These are words which God speaks to us as truly through 
his works, as if we heard them uttered in his own voice 
from heaven. 

It will occur to evei-y one, that the system here un- 
folded does not imply the most perfect conceivable iove 
or regard on the part of the Deity towards his creatures. 
Constituted as we are, feeling how vain our efforts often 
are to attain happiness or avoid calamity, and knowing 
that much evil does unavoidably befall us from no fault 
of ours, we are apt to think this a dreary view of the 
Divine economy ; and before we have looked farther, we 
might be tempted to say. Far rather let us cling to the 
idea, so long received, that the Deity acts continually 
for special occasions, and gives such directions to t!io 
fate of each individual as he thinks meet; so that, 
when sorrow comes to us, we shall have at least the 
consolation of believing that it is imposed by a Father 
who loves us, and who seeks by these means to accom- 
plish our ultimate good. Now, in the first place, if this 
be an untrue notion of the Deity and his ways, and that 
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it is so has been amply shown, it can be of no real benefit 
to us ; and, in the second, it is proper to inquire if there 
be necessarily in the doctrine of univei-sal causation any 
peculiarity calculated materially to affect our hitherto 
supposed relation to the Deity. It may be that, while 
we are committed t tak h natural system 

of underiating' p t n \ 1 ft with apparent 

rathlessness to e 1 th q nee f every colliBion 

into which we k w nglj kn w ngly come with 

each law of the j tem th is y tern of Mercy and 
Grace behind th t n tu wh h is to make up 

for all casualties n 1 red 1 nd th ry largeness of 

which is what m k th as It a matter of indif- 
ference to God. F tl t n f ha system, the 
actual constitution of nature ia itself an argument. The 
reasoning may proceed thus i The system of nature 
assures us that benevolence is a leading principle in the 
divine mind. But that system is at the same time defi- 
cient in a means of making this benevolence of invariable 
operation. To reconcile this to the recognised character 
of the Deity, it is necessary to suppose that the present 
system is but a part of a whole, a stage in a Great 
Progress, and that the Redress is in reserve. Another 
argument here occurs — the economy of nature, beauti- 
fuUy arranged and vast in its extent as it is, does not 
satisfy even man's idea of what might be ; he feels that, 
if this multiplicity of theatres for the exemplification of 
such phenomena as we see on earth were to go on 
for ever unchanged, it would not be worthy of the 
Being capable of creating it. An endless monotony 
of human generations, with their humble thinkings 
and doings, even though liable to a certain improve- 
ment, seems an object beneath that august Being. 
But the mundane economy might be very well as 
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a portion of eome greater phenomenoo, tlie I'eat of 
which was yet to be evolved. It therefore appears 
that our system, though it may at first appear 
at issue with other doctrines in est«em amongst man- 
kind, tends to come into harmony with them, and even 
to give them support. I would say, in conclusion, that, 
even where the two above arguments may fail of effect, 
there may yet be a faith derived from this view of nature 
fiuflicient to sustain us under all sense of the imperfect 
happiness, the calamities, the woes, and jKiins of this 
sphere of being. For let us but fully and truly consider 
what a system is here laid open to view, and we cannot 
well doubt that we are in the hands of One who is both 
able and wilhng to do us the most entire justice. And 
iji this faith we may well rest at ease, even though life 
should have been to us but a protracted disease, or 
though every hope we had built on the secular niateiials 
within our reach weie felt to be melting from our grasp. 
Thinking of aD the contingencies of this world as to be 
in time melted into or lost in the greater system, to 
which the present is only subsidiary, let us wait the end 
with patience, and be of good cheer. 
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Tills ends a book composed in solitude and almost 
without the cognisance of a single human beiDg foi the 
sole puipo&e (oi a.s nearly so is may be) of impiovin^ 
the knowledge of mmkind and thiough that medium 
their h'ippmetjh For leasons which need not be specified 
thi, authoi s n'une li ret<une 1 in its original obscunt j 
md in all probibilitv will never be generally known I 
do not expect thit ii y word of praise whn,h the woik 
miy ehcit shall evei be responded to by me i that 
inj nord of censure shall evei fe parriei or depiecat«d 
It goes forth t t ke its chance of instant obbvion or 
t f I long uid active couise of usefulness in tl e woil 1 
Ntiitler contingent) can le of anj impoitance to me 
leyond the legret oi the satisfaction which may be 
imparted by my sense of a lobt oi a realised beneht to 
my fellow cieatuies Tl e book as fai as I am andre is 
the first attempt to connect the natural ciences into i 
histoiy ot neation 4.s such it mubt necessaiily be m 
some measuie crude and unsatibfactory, even overlooking 
eiTors of detail justly attributable to my own defective 
j knowledge. Yet I have thought that the time was come 
! for attempting to weave a great generalisation out of 
established natuml truths — not that these were to be 
held sufficient for aucli a purpose, but that it is neces- 
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sary at certaia times to maJte advances into the field of 
speculation, in order that a direction may be given for 
the acquisition of new facts. If my doctrines shall 
appear to have general probability in theii" favour, I 
anticipate that attention will be drawn to the dubious 
points in question ; observations will be made, and 
discussions wiU take place ; and, in the long run, we 
shall find we have made a movement, and that towards 
a settlement of some of the greatest questions affecting 
humanity. 

My sincere desire in the composition of the book was 
to give the true view of the history of nature, with as 
little vexatious collision as possible with existing beliefs, 
whether philosophical or religious. I have made little 
reference to any doctrines of the latter kind which may 
be thought inconsistent with mine, because to do so 
would have been to enter upon questions for the 
settlement of which our knowledge is not yet ripe. 
Let the reconciliation of whatevei' is true in my views 
with whatever is true in other systems come about 
in the fulness of calm and careful inquiry. I can- 
not but here remind the reader of what Dr. Wiseman 
has shown so strikingly in his lectures, how different 
new philosophic doctrines aie apt to appear after we 
liave become somewhat fwmliar «itb them. Geology at 
hist seems inconsistent with the authority of the Mosaic 
I'ecoi \ 4 storm of unie^soning indignation rises against 
its teachers In time its truths, being found quite 
mesistible aie admittel and mankind continue to 
ga d tl S ptures with the same respect as before. 
S ] w th era! other sciences. Now the only 
bie t n that an be made on such ground to this book 
that t b ngs forward some new hypotheses, at first 
ht I ke ol y, not in perfect harmony with that 
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record, and aiTangey all the rest into a system which 
partakes of the feame character. But may not the sacred 
text, on a liberal interpretation, or with the benefit of 
new light reflected from nature, or deiived from ieai-n- 
ing, be shown to he as much in harmony with the 
novelties of this volume as it haa been with geology and 
natural philosophy? What is there in the laws of 
organic creation more startling to the candid theologian 
than in the Copernican system or the natural formation 
of strata? And if the whole series of facts is true, why 
should we shrink from inferences legitimately flowing 
from it? la it not a wiser course, since reconciliation 
has come in so many instances, still to hope for it, stiJl 
to go on with our new truths, trusting that they also 
will in time be found harmonious with all others? Thus 
we avoid the damage which the very appearance of an 
opposition to natural truth is calculated to inflict on any 
system presumed to requi e <!u h support. Thus we give, 
as is meet, a respectfu p n what is revealed 

through the medium of na e a h same time that 
we fully reserve our n e f a 1 we have been 

accustomed to hold sa d not n ttle of which it 
may ultimately be foun neeescSary to a ter. 
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